JP.2001-014448,A [CLAIMS] 



1/4 y<—i> 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the color-data inverter changed into the 2nd color data in the 2nd color gamut the 1st color data 
contained in the 1st color gamut — the predetermined target color data in the 2nd color gamut — being based - 
- this — at said the 1st color data and same color phase include angle the inside of said 2nd color gamut — 
most — high — in the 3rd saturation color-data list with these 3rd color data and an acquisition means to 
acquire the 4th color data of an achromatic color by this lightness On the 1st straight line which tied the 4th 
color data acquired by said acquisition means, and the color data corresponding to the black of said 2nd color 
gamut. Target color data are set up on the 3rd straight line which tied the 2nd straight-line top which tied these 
4th color data and the color data corresponding to the white of said 2nd color gamut or these 4th color data, 
and said 3rd color data. The color-data inverter characterized by having a conversion means to change said 1st 
color data into said 2nd color data based on the set-up this target color data. 

[Claim 2] Rather than said 3rd color data, when said 1st color data are low lightness, said conversion means Said 
1st color data are changed into said 2nd color data based on the target color data on said 1st or 3rd straight 
line. The color-data inverter according to claim 1 with which these 1st color data are characterized by changing 
said 1st color data into said 2nd color data based on the target color data on said 2nd or 3rd straight line in 
being whenever [ Takaaki ] rather than said 3rd color data. 

[Claim 3] The 2nd calculation means which computes the 4th lightness difference to which the difference of the 
lightness value of said 1st color data and the lightness value of said 3rd color data makes said conversion 
means. It is based on the 4th lightness difference computed by the height of the lightness value of said 1st color 
data and said 3rd color data, and said 2nd calculation means. On said 1st straight line, The color-data inverter 
according to claim 1 or 2 characterized by having a setting means to set up said target color data on the 2nd 
straight line or the 3rd straight line. 

[Claim 4] Lower [ the lightness value of said 1st color data ] than the lightness value of said 3rd color data, 
when said 4th lightness difference is larger than abbreviation 50, said setting means Set up said target color data 
on said 1st straight line, and the lightness value of said 1st color data is lower than the lightness value of said 
3rd color data, and when said 4th lightness difference is smaller than abbreviation 50 Set up said target color 
data on said 3rd straight line, and the lightness value of said 1st color data is higher than the lightness value of 
said 3rd color data, and when said 4th lightness difference is larger than abbreviation 50 Set up said target color 
data on said 2nd straight line, and the lightness value of said 1st color data is higher than the lightness value of 
said 3rd color data. And the color-data inverter according to claim 3 characterized by setting up said target 
color data on said 3rd straight line when said 4th lightness difference is smaller than abbreviation 50. 
[Claim 5] said setting means — the saturation value of said 1st color data — these 1st color data and a same 
color phase include angle — the inside of said 1st color gamut — most — high — with a saturation value ratio 
calculation means to compute the saturation value ratio which did the division with the saturation value of the 
5th saturation color data A weighting— factor calculation means to compute a weighting factor based on the 
saturation value ratio computed by said saturation value ratio calculation means, and said 4th lightness 
difference. The color-data inverter according to claim 3 or 4 characterized by having a location calculation 
means to compute the location of said target color data on said 1st straight line, the 2nd straight line, or the 3rd 
straight line based on the weighting factor computed by said weighting-factor calculation means. 
[Claim 6] When said 4th lightness difference is bigger than abbreviation 50, said weighting-factor calculation 
means this — the value which did the division of the value which subtracted abbreviation 50 from the 4th 
lightness difference by abbreviation 50 — said weighting factor — carrying out — this, when the 4th lightness 
difference is smaller than abbreviation 50 The color-data inverter according to claim 5 characterized by making 
into said weighting factor the value which multiplied the value which did the division of the value which 
subtracted the 4th lightness difference from abbreviation 50 by abbreviation 50 by said saturation value ratio. 
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[Claim 7] Lower [ the lightness value of said 1st color data ] than the lightness value of said 3rd color data, if 
said weighting factor is 0 when said 4th lightness difference is bigger than abbreviation 50, said location 
calculation means Make the location of said 4th color data into the location of said target color data, and if this 
weighting factor is not 0 The location on said 1st straight line corresponding to this weighting factor is made into 
the location of said target color data. Lower [ the lightness value of said 1st color data ] than the lightness value 
of said 3rd color data, if said weighting factor is 0 when said 4th lightness difference is smaller than abbreviation 
50 Make the location of said 4th color data into the location of said target color data, and if this weighting factor 
is not 0 The location on said 3rd straight line corresponding to this weighting factor is made into the location of 
said target color data. More highly [ the lightness value of said 1st color data ] than the lightness value of said 
3rd color data, if said weighting factor is 0 when said 4th lightness difference is bigger than abbreviation 50 Make 
the location of said 4th color data into the location of said target color data, and if this weighting factor is not 0 
The location on said 2nd straight line corresponding to this weighting factor is made into the location of said 
target color data. More highly [ the lightness value of said 1st color data ] than the lightness value of said 3rd 
color data, if said weighting factor is 0 when said 4th lightness difference is smaller than abbreviation 50 The 
color*~data inverter according to claim 6 which makes the location of said 4th color data the location of said 
target color data, and will be characterized by making the location on said 3rd straight line corresponding to this 
weighting factor into the location of said target color data if this weighting factor is not 0. 

[Claim 8] Said conversion means is the color-data inverter of any one publication of claim 1—7 characterized by 
using as said 2nd color data the 4th straight line which ties said the 1st color data and said target color data, 
and the color data located in the intersection of the maximum outline of said 2nd color gamut. 
[Claim 9] The 4th straight line to which said conversion means connects said the 1st color data and said target 
color data, and the 6th color data located in the intersection of the maximum outline of said 1st color gamut, It 
asks for said 4th straight line and the 7th color data located in the intersection of the maximum outline of said 
2nd color gamut. The distance between these 6th color data and said target color data. The color-data inverter 
of any one publication of claim 1-7 characterized by computing the location of said 2nd color data according to 
distance ratio with the distance between the 7th color data and said target color data. 

[Claim 10] In the color-data conversion approach changed into the 2nd color data in the 2nd color gamut the 1st 
color data contained in the 1st color gamut — the predetermined target color data in the 2nd color gamut — 
being based — this — at said the 1st color data and same color phase include angle the inside of said 2nd color 
gamut — most — high — in the 3rd saturation color-data list with these 3rd color data and the acquisition 
process which acquires the 4th color data of an achromatic color by this lightness On the 1st straight line which 
tied the 4th color data acquired by said acquisition process and the color data corresponding to the black of said 
2nd color gamut, Target color data are set up on the 3rd straight line which tied the 2nd straight-line top which 
tied these 4th color data and the color data corresponding to the white of said 2nd color gamut or these 4th 
color data, and said 3rd color data. The color-data conversion approach characterized by including the 
conversion process which changes said 1st color data into said 2nd color data based on the set-up this target 
color data. 

[Claim 11] Rather than said 3rd color data, when said 1st color data are low lightness, said conversion process 
Said 1st color data are changed into said 2nd color data based on the target color data on said 1st or 3rd 
straight line. The color-data conversion approach according to claim 10 that these 1st color data are 
characterized by changing said 1st color data into said 2nd color data based on the target color data on said 2nd 
or 3rd straight line in being whenever [ Takaaki ] rather than said 3rd color data. 

[Claim 12] The 2nd calculation process which computes the 4th lightness difference to which the difference of 
the lightness value of said 1st color data and the lightness value of said 3rd color data makes said conversion 
process. It is based on the 4th lightness difference computed by the height of the lightness value of said 1st 
color data and said 3rd color data, and said 2nd calculation means. On said 1st straight line. The color-data 
conversion approach according to claim 10 or 1 1 characterized by things including the setting process which 
sets up said target color data on the 2nd straight line or the 3rd straight line. 

[Claim 13] Lower [ the lightness value of said 1st color data ] than the lightness value of said 3rd color data, 
when said 4th lightness difference is larger than abbreviation 50, said setting process Set up said target color 
data on said 1st straight line, and the lightness value of said 1st color data is lower than the lightness value of 
said 3rd color data, and when said 4th lightness difference is smaller than abbreviation 50 Set up said target 
color data on said 3rd straight line, and the lightness value of said 1st color data is higher than the lightness 
value of said 3rd color data, and when said 4th lightness difference is larger than abbreviation 50 Set up said 
target color data on said 2nd straight line, and the lightness value of said 1st color data is higher than the 
lightness value of said 3rd color data. And the color-data conversion approach according to claim 1 2 
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characterized by setting up said target color data on said 3rd straight line when said 4th lightness difference is 
smaller than abbreviation 50. 

[Claim 14] said setting process — the saturation value of said 1st color data — these 1st color data and a same 
color phase include angle — the inside of said 1st color gamut — most — high — with the saturation value ratio 
calculation process which computes the saturation value ratio which did the division with the saturation value of 
the 5th saturation color data The weighting-factor calculation process which computes a weighting factor based 
on the saturation value ratio computed by said saturation value ratio calculation process and said 4th lightness 
difference. The color-data conversion approach according to claim 12 or 13 characterized by including the 
location calculation process which computes the location of said target color data on said 1st straight line, the 
2nd straight line, or the 3rd straight line based on the weighting factor computed by said weighting-factor 
calculation process. 

[Claim 15] When said 4th lightness difference is bigger than abbreviation 50, said weighting-factor calculation 
process this — the value which did the division of the value which subtracted abbreviation 50 from the 4th 
lightness difference by abbreviation 50 — said weighting factor — carrying out — this, when the 4th lightness 
difference is smaller than abbreviation 50 The color-data conversion approach according to claim 14 
characterized by making into said weighting factor the value which multiplied the value which did the division of 
the value which subtracted the 4th lightness difference from abbreviation 50 by abbreviation 50 by said 
saturation value ratio. 

[Claim 16] Lower [ the lightness value of said 1st color data ] than the lightness value of said 3rd color data, if 
said weighting factor is 0 when said 4th lightness difference is bigger than said abbreviation 50, said location 
calculation process Make the location of said 4th color data into the location of said target color data, and if this 
weighting factor is not 0 The location on said 1st straight line corresponding to this weighting factor is made into 
the location of said target color data. Lower [ the lightness value of said 1st color data ] than the lightness value 
of said 3rd color data, if said weighting factor is 0 when said 4th lightness difference is smaller than abbreviation 
50 Make the location of said 4th color data into the location of said target color data, and if this weighting factor 
is not 0 The location on said 3rd straight line corresponding to this weighting factor is made into the location of 
said target color data. More highly [ the lightness value of said 1st color data ] than the lightness value of said 
3rd color data, if said weighting factor is 0 when said 4th lightness difference is bigger than abbreviation 50 Make 
the location of said 4th color data into the location of said target color data, and if this weighting factor is not 0 
The location on said 2nd straight line corresponding to this weighting factor is made into the location of said 
target color data. More highly [ the lightness value of said 1st color data ] than the lightness value of said 3rd 
color data, if said weighting factor is 0 when said 4th lightness difference is smaller than abbreviation 50 The 
color-data conversion approach according to claim 15 which makes the location of said 4th color data the 
location of said target color data, and will be characterized by making the location on said 3rd straight line 
corresponding to this weighting factor into the location of said target color data if this weighting factor is not 0. 
[Claim 17] Said conversion process is the color-data conversion approach of any one publication of claim 10-16 
characterized by using as said 2nd color data the 4th straight line which ties said the 1st color data and said 
target color data, and the color data located in the intersection of the maximum outline of said 2nd color gamut. 
[Claim 18] The 4th straight line to which said conversion process connects said the 1st color data and said 
target color data, and the 6th color data located in the intersection of the maximum outline of said 1st color 
gamut. It asks for said 4th straight line and the 7th color data located in the intersection of the maximum outline 
of said 2nd color gamul The distance between these 6th color data and said target color data. The color-data 
conversion approach of any one publication of claim 10-16 characterized by computing the location of said 2nd 
color data according to distance ratio with the distance between the 7th color data and said target color data. 
[Claim 19] In the record medium which recorded the program which makes a computer perform the color-data 
conversion approach changed into the 2nd color data in the 2nd color gamut and in which computer reading is 
possible the 1st color data contained in the 1st color gamut — the predetermined target color data in the 2nd 
color gamut — being based — this — said the 1st color data and same color phase include angle — the inside 
of said 2nd color gamut — most — high — in the 3rd saturation color^data list with these 3rd color data and 
the acquisition procedure which acquires the 4th color data of an achromatic color by this lightness On the 1st 
straight line which tied the 4th color data acquired by said acquisition procedure, and the color data 
corresponding to the black of said 2nd color gamut. Target color data are set up on the 3rd straight line which 
tied the 2nd straight-line top which tied these 4th color data and the color data corresponding to the white of 
said 2nd color gamut or these 4th color data, and said 3rd color data. The record medium which is characterized 
by recording the program for performing the conversion procedure which changes said 1st color data into said 
2nd color data based on the set-up this target color data and in which computer reading is possible. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran.web.cgi.ejue?u=http%3A%2F%2Fwww4.ipdl.ncip^ 2006/06/16 



JP,2001 -01 4448.A [CLAIMS] 4/4 ^— v? 



[Translation done.] 



http://www4jpdLncipi.gojp/cgi-bin/tran.web_cgi_eije?u=ht^ 2006/06/16 



JP.2001-014448,A [DETAILED DESCRIPTION] 



1/18 ^— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention the 1st color data contained in the 1st color gamut of color picture 
devices, such as CRT the predetermined target color data in the 2nd [ of color picture devices, such as a 
printer, ] color gamut — being based — this — the coloi^data inverter changed into the 2nd color data in the 
2nd color gamut — It is related with the color-data conversion approach and a record medium. Display the 
incorporation image from a scanner on CRT especially, or When reproducing the printing result of a printer by 
CRT, it is related with the color-data inverter, the color-data conversion approach, and record medium which 
can change color data efficiently, without being accompanied by the rise of lightness. 
[0002] 

[Description of the Prior Art] Conventionally, since color gamuts differ for every device in many cases, 
respectively, even if color picture devices, such as a printer and CRT, are able to display a certain color on CRT, 
the case where the color cannot be printed by the printer produces them. For this reason, the color picture 
output unit constituted so that the color data contained in the 1st color gamut depending on the 1st color 
input/output equipment might be changed into JP,60-105376,A (conventional technique 1) towards the 
achromatic color which has the same lightness as these 1st color data and it might change into the 2nd color 
data contained in the 2nd color gamut depending on the 2nd color input/output equipment is indicated. 
[0003] Drawing 13 is an explanatory view for explaining the conversion concept of the conventional color data 
which change the color data contained in the color gamut of CRT on L*a*b* space into the color data contained 
in the color gamut of a printer. In addition, the field 302 which the field 301 shown with the broken line all over 
drawing showed the color gamut of CRT, and was shown as the continuous line shall show the color gamut of a 
printer. In addition, in this L*a*b* space, saturation becomes high, so that lightness becomes large and a* and 
b* become larger, as L* becomes large, and as for a forward field, b* becomes a yellow field in general, and b* 
becomes the field where a negative field is in general blue. 

[0004] As shown in this drawing (a), since the color gamut of a printer of the color data 303, 306, 309, and 312 
which can be displayed on CRT is out of range, if it remains as it is, these color data 303, 306, 309, and 312 
cannot be printed by the printer. 

[0005] For this reason, according to this conventional technique 1, in case the color of color data 303 is changed 
into the color of the color gamut 302 of a printer, the color data 305 corresponding to color data 303 are 
acquired by turning and changing the color of these color data 303 into color data 304 paying attention to the 
color data 304 of an achromatic color with the same lightness as these color data 303. 

[0006] Moreover, in case the color of the blue color data 306 with high saturation is changed into the color of 
the color gamut 302 of a printer, the color data 308 corresponding to color data 306 are acquired by turning and 
changing the color of these color data 306 into color data 307 paying attention to the color data 307 of an 
achromatic color with the same lightness as these color data 306. Similarly, color data 309 are changed towards 
color data 310, acquire color data 311, change color data 312 towards color data 313. and acquire color data 
314. 

[0007] Thus, with this conventional technique 1, in case color data 303, 306, 309, and 312 are printed, color data 
305, 308. 311, and 314 are used instead of these color data. 

[0008] However, when changing the color data 303 of yellow with high saturation, and the blue color data 306 
with high saturation, there is a problem (henceforth "a trouble 1") that the saturation falls greatly in this 
conventional technique 1 . For example, if the image which picturized a banana, lemon, etc. with the digital 
camera, the image which inputted skillful printed matter with the color scanner are printed by the printer, yellow 
saturation will be lost sharply and will become an unnatural image. 
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[0009] Moreover, even if it changes the color data 315 shown in this drawing (a) using this conventional 
technique 1, and 317, there is also a problem (henceforth "a trouble 2") that the color data after conversion are 
set to the color data 316 of the color gamut 302 of a printer out of range or 318. 
[0010] For this reason, in the paper "Colour Reproduction Theory based on the Principles of Colour 
Science" (conventional technique 2) of Laihanen and P. writing, the technique which changes all the 1st color 
data contained in the 1st color gamut depending on the 1st color input/output equipment towards an achromatic 
color with the middle lightness value of the highest lightness of the 2nd color gamut and the minimum lightness, 
and is changed into the 2nd color data contained in the 2nd color gamut depending on the 2nd color 
input/output equipment is indicated. 

[0011] Drawing 13 (b) is an explanatory view for explaining the conversion concept of the color data based on 
this conventional technique 2. As shown in this drawing, with this conventional technique 2, the color data 326 
and 328 of the color gamut 302 of a printer out of range are changed towards the color data 322 of an 
achromatic color with the middle lightness value of the highest lightness value of the color gamut 302 of a 
printer, and the minimum lightness value, and acquire color data 327 and 329. 

[0012] That is, with this conventional technique 2, since it is guaranteed that color data 322 surely exist in the 
color gamut 302 of a printer, the color which cannot be printed by the printer unlike the conventional technique 

1 is lost, and the above-mentioned trouble 2 is solved. Moreover, since according to this conventional technique 

2 it is changed into color data 323 about the color data 321 of yellow with high saturation and is changed into 
color data 325 about the blue color data 324 with high saturation, rather than the conventional technique 1, the 
fall of saturation is reduced and the above-mentioned trouble 1 is eased. 

[0013] However, when this conventional technique 2 is used, the very serious problem (henceforth "a trouble 3") 
of the so-called inversion of the gradation with which the size relation between the lightness of two color data 
and saturation reverses both to coincidence arises, especially, it is contained in the color gamut 302 of a printer 
at the lightness value A, these color data, and the same color phase include angle of color data before 
conversion — most — high — when the size relation to A>B>C or A<B<C with the lightness value C of the 
color data 322 of an achromatic color with the lightness value B and the middle lightness value of the saturation 
color data 332 becomes, the inversion of this gradation arises notably. 

[0014] For example, when its attention is paid to the color data 330 and color data 321 which are shown in this 
drawing (b), the original lightness value and original saturation value of color data 321 are higher than the 
lightness value and saturation value of color data 330. However, if the color data 331 which changed these color 
data 330 are compared with 323 which changed color data 321, the lightness value and saturation value of color 
data 331 will become higher than the lightness value and saturation value of color data 323, and the inversion of 
gradation will arise. 

[0015] for this reason, to Japanese Patent Application No. No. (conventional technique 3) 8865 [ ten to ] for 
which the applicant of this application applied on January 20, Heisei 10 the inside of the color contained in the 
2nd color gamut which depends on the 2nd color input/output equipment for the 1st color data contained in the 
1st color gamut depending on the 1st color input/output equipment at these 1st color data and a same color 
phase include angle — most — high — with saturation color data It changes towards the 3rd color data located 
on the straight line which tied colorless color data at these color data and a same color phase include angle, and 
the color-data conversion approach of asking for the 2nd color data contained in the 2nd color gamut is 
indicated. 

[0016] Drawing 14 is an explanatory view for explaining the conversion concept of the color data based on this 
conventional technique 3, and its trouble. As shown in this drawing (a), with this conventional technique 3 the 
color data 343, 349, and 352 and the same color phase include angle in the color gamut 301 of CRT — the inside 
of the color gamut 302 of a printer — most — high — with the saturation color data 360 The color data 361 of 
an achromatic color by these color data 360 and this lightness in a straight line (it corresponds to the alternate 
long and short dash line 341 in drawing) An epilogue. The color data 343, 349, and 352 used as the candidate for 
conversion are changed towards the color data 344, 350, and 353 located on this straight line, and the color data 
345, 351, and 354 after conversion are acquired. 

[0017] That is, it is changed into the color data used as high saturation, so that it becomes high saturation and 
its lightness value of these color data 343 is closer to the lightness value of color data 360, as the thing of this 
conventional technique 3 has the high saturation value of the color data 343 before conversion. 
[0018] the same — color data 346 and 355 and a same color phase include angle — the inside of the color 
gamut 302 of a printer — most — high — it changes towards the saturation color data 362 and the color data 
347 and 356 located on an epilogue and this straight line in the straight line which shows the color data 363 of 
an achromatic color with the alternate long and short dash line 342 in drawing by these color data 362 and this 
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lightness, and color data 348 and 357 are acquired. 

[0019] thus — according to this conventional technique 3 — high — like saturation color data — a straight-line 
top — high — since it is changed towards saturation color data, the problem (trouble 2) in which the color data 
which can solve the problem (trouble 1) to which the saturation of the conventional technique 1 and the 
conventional technique 2 falls, and cannot be changed exist is solvable. Furthermore, since it is cancelable also 
about the problem (trouble 3) which the lightness value and saturation value of two color data reverse, when 
printing the color displayed on CRT by the printer, very good color reproduction can be performed. 
[0020] 

[Problem(s) to be Solved by the Invention] However, even if it used this conventional technique 3, when 
reproducing the color picture incorporated with the color scanner to a CRT display, or when reproducing the 
printing result by the printer to the display of CRT, the problem that the lightness of the color data after 
conversion goes up arises. 

[0021] Drawing 14 (b) is an explanatory view for explaining the new problem at the time of using this 
conventional technique 3, and explains this problem on [ of explanation ] expedient, and here using the L*a* 
cross section of L*a*b* space. Moreover, the field 372 which the field 371 shown with the broken line all over 
drawing showed the color gamut of CRT, and was shown as the continuous line shall show the color gamut of 
the color printer of a film photo method. In addition, as for a forward field, a* becomes the field of a Magenta 
color in general, and a* becomes the field where a negative field is in general green. 

[0022] this drawing — setting — an alternate long and short dash line 374 — color data 381 and a same color 
phase include angle — the inside of the color gamut 371 of CRT — most — high — the straight line which 
connected the color data 385 of an achromatic color with this lightness to the saturation color data 384 and 
these color data 384 — it is — an alternate long and short dash line 373 — color data 375 and 378 and a same 
color phase include angle — the inside of the color gamut 371 of CRT — most — high — it is the straight line 
which connected the color data 387 of an achromatic color with this lightness to the saturation color data 386 
and these color data 386. 

[0023] Here, with this conventional technique 3, the more that saturation value of color data 375 is high, the 
more they are changed towards the color data 376 on the alternate long and short dash line 373 drawn so that it 
becomes high saturation, and it may serve as color data 386 the more with high saturation, the more that 
lightness value is near, and they acquire color data 377. Moreover, color data 378 are changed into color data 
379, and color data 381 are changed into color data 383. 

[0024] Thus, if according to this conventional technique 3 the color data after conversion are displayed by CRT 
since that lightness value rises sharply in case color data 375 and 378 are changed into color data 377 and 379, 
it will become a completely different bright color from the original color data. 

[0025] It becomes and the reasons which the rise of this lightness value produces are the configuration of the 
color gamut 372 of the color printer which the color gamut 371 of CRT colored by luminescence colors by 
reflection of the illumination light, and because it differs. By CRT, in a green field, specifically the lightness value 
of color data 386 with the highest saturation As opposed to the straight line 373 which becomes about about 80 
to 90 quite high value, and is shown with an alternate long and short dash line as a result being located in 
whenever [ Takaaki ] in a color printer In a green field, since the lightness value of color data 388 with the 
highest saturation turns into about about 40 to 50 comparatively low value, the conversion direction of color 
data 375 and 378 serves as an achromatic color shaft and abbreviation parallel, and a lightness value rises 
sharply. 

[0026] When displaying the incorporation image from a scanner on CRT or reproducing the printing result of a 
printer by CRT with this conventional technique 3 from these things, the lightness of the color data of low 
lightness which carry out the whereabouts to a green field goes up sharply, and the new problem of becoming 
that from which the color printed to the printer and the color displayed on CRT differ arises. 
[0027] When this invention is made in view of the above-mentioned problem, and displaying the incorporation 
image from a scanner on CRT or reproducing the printing result of a printer by CRT, it aims at offering the 
color-data inverter, the color-data conversion approach, and record medium which can change color data 
efficiently, without being accompanied by the rise of lightness. 
[0028] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the color-data inverter 
concerning invention of claim 1 With an acquisition means (it corresponds to the criteria color-data acquisition 
section 22 shown in drawing 3 ). at the 1st color data (it corresponds to the color data 8, 11, 14, and 17 shown in 
drawing 1 ) and same color phase include angle in the 1st color gamut (it corresponds to the field surrounded 
with the broken line 1 shown in drawing 1 ) The 4th color data (it corresponds to the color data 4 shown in 
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drawing 1 ) of an achromatic color are acquired by these 3rd color data and this lightness in the 3rd saturation 
color-data (it corresponds to color data 3 shown in drawing 1 ) list, the inside of the 2nd color gamut — most — 
high — On the 1st straight line (it corresponds to the straight line 5 shown in drawing 1 ) which tied the 4th 
acquired color data and the color data corresponding to the black of the 2nd color gamut. Target color data are 
set up on the 3rd straight line which tied the 2nd straight-line (it corresponds to straight line 6 shown in drawing 
1 ) top which tied these 4th color data and the color data corresponding to the white of the 2nd color gamut or 
these 4th color data, and the 3rd color data (it corresponds to the straight line 7 shown in drawing 1 ). Since a 
conversion means (it corresponds to the data-conversion section 23 shown in drawing 3 ) changes the 1st color 
data into the 2nd color data based on the set-up this target color data It is guaranteed that the 1st, 2nd, and 
3rd straight lines are surely contained in the 2nd color gamut, and it can surely change the 1st color data into 
the 2nd color data. 

[0029] Moreover, the color-data inverter concerning invention of claim 2 In invention of claim 1, rather than the 
3rd color data, when the 1st color data are low lightness, a conversion means The 1st color data are changed 
into the 2nd color data based on the target color data on the 1st or 3rd straight line. Rather than the 3rd color 
data, when these 1st color data are whenever [ Takaaki ] Since the 1st color data are changed into the 2nd 
color data based on the target color data on the 2nd or 3rd straight line The lightness value A of the 1st color 
data, the lightness value B of the 3rd color data, and the lightness value C of target color data surely serve as 
A>B<=C or A<B>=C, and it can prevent that a lightness value and a saturation value reverse both to 
coincidence. 

[0030] Moreover, the color-data inverter concerning invention of claim 3 In invention of claims 1 or 2 a 
conversion means The 4th lightness difference which the difference of the lightness value of the 1 st color data 
and the lightness value of the 3rd color data makes is computed with the 2nd calculation means (it corresponds 
to lightness difference calculation section 24a shown in drawing 3 ). It is based on the height of the lightness 
value of the 1st color data and the 3rd color data, and the 4th lightness difference. Since [ a setting means (it 
corresponds to the target color-data calculation section 24 shown in drawing 3 ) ] target color data are set up 
on the 1st straight line, the 2nd straight line, or the 3rd straight line The steep rise of the lightness value 
produced in case the 1st green color data of low lightness are changed into the 2nd color data can be reduced. 
[0031] Moreover, the color-data inverter concerning invention of claim 4 In invention of claim 3, lower [ the 
lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th lightness 
difference is larger than abbreviation 50, a setting means Target color data are set up on the 1st straight line. 
Lower [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th 
lightness difference is smaller than abbreviation 50 Target color data are set up on the 3rd straight line. More 
highly [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th 
lightness difference is larger than abbreviation 50 Target color data are set up on the 2nd straight line. More 
highly [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th 
lightness difference is smaller than abbreviation 50 Since target color data are set up on the 3rd straight line, 
the straight line which ties the 1st color data and target color data It will have a big include angle from an 
achromatic color shaft, and the steep rise of the lightness value produced in case the 1st green color data of 
low lightness are changed into the 2nd color data can be controlled. 

[0032] Moreover, the color-data inverter concerning invention of claim 5 In invention of claims 3 or 4 a setting 
means The saturation value ratio which did the division with the saturation value of the 5th saturation color data 
is computed, a saturation value ratio calculation means (it corresponds to weightingH^actor calculation section 
24b shown in drawing 3 ) — the saturation value of the 1st color data — these 1st color data and a same color 
phase include angle — the inside of the 1st color gamut — most — high — Based on the saturation value ratio 
and the 4th lightness difference which were computed, a weighting-factor calculation means (it corresponds to 
weighting-factor calculation section 24b shown in drawing 3 ) computes a weighting factor. Based on the 
computed weighting factor since [ a location calculation means (it corresponds to location calculation section 
24c shown in drawing 3 ) ] the location of the target color data on the 1st straight line, the 2nd straight line, or 
the 3rd straight line is computed Target color data can be arranged in the suitable location according to the 
value of a weighting factor, and the phenomenon in which the saturation of the yellow of high saturation 
decreases sharply etc. can be prevented. 

[0033] Moreover, the color-data inverter concerning invention of claim 6 In invention of claim 5 a weighting- 
factor calculation means When the 4th lightness difference is bigger than abbreviation 50 this — the value which 
did the division of the value which subtracted abbreviation 50 from the 4th lightness difference by abbreviation 
50 — a weighting factor — carrying out — this, when the 4th lightness difference is smaller than abbreviation 50 
Since the value which multiplied the value which did the division of the value which subtracted the 4th lightness 
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difference from abbreviation 50 by abbreviation 50 by the saturation value ratio is made into a weighting factor, a 
suitable weighting factor is quickly [ simply and ] reckonable. 

[0034] Moreover, the color-data inverter concerning invention of claim 7 In invention of claim 6, lower [ the 
lightness value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting factor is 0 
when the 4th lightness difference is bigger than abbreviation 50, a location calculation means Make the location 
of the 4th color data into the location of target color data, and if this weighting factor is not 0 The location on 
the 1st straight line corresponding to this weighting factor is made into the location of target color data. Lower 
[ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting factor is 
0 when the 4th lightness difference is smaller than abbreviation 50 Make the location of the 4th color data into 
the location of target color data, and if this weighting factor is not 0 The location on the 3rd straight line 
corresponding to this weighting factor is made into the location of target color data. More highly [ the lightness 
value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting factor is 0 when the 4th 
lightness difference is bigger than abbreviation 50 Make the location of the 4th color data into the location of 
target color data, and if this weighting factor is not 0 The location on the 2nd straight line corresponding to this 
weighting factor is made into the location of target color data. More highly [ the lightness value of the 1st color 
data ] than the lightness value of the 3rd color data, if a weighting factor is 0 when the 4th lightness difference 
is smaller than abbreviation 50 When this weighting factor was not 0, since [ made the location of the 4th color 
data into the location of target color data, and ] the location on the 3rd straight line corresponding to this 
weighting factor is made into the location of target color data When arranging target color data in a suitable 
location according to a weighting factor, displaying the incorporation image from a scanner on CRT or 
reproducing the printing result of a printer by CRT, color data can be changed efficiently, without being 
accompanied by the rise of lightness. 

[0035] Moreover, in invention of claims 1-7, since [ the color-data inverter concerning invention of claim 8 / a 
conversion means ] the 4th straight line which ties the 1st color data and target color data, and the color data 
located in the intersection of the maximum outline of the 2nd color gamut are used as the 2nd color data, it can 
ask for the 2nd color data nearest to the 1st color data simply and quickly. 

[0036] Moreover, the color-data inverter concerning invention of claim 9 The 4th straight line to which a 
conversion means connects the 1st color data and target color data in invention of claims 1-7, and the 6th color 
data located in the intersection of the maximum outline of the 1st color gamut. It asks for the 4th straight line 
and the 7th color data located in the intersection of the maximum outline of said 2nd color gamut. The distance 
between these 6th color data and target color data. According to distance ratio with the distance between the 
7th color data and target color data since the location of the 2nd color data is computed, all the color data out 
of the 2nd color gamut can avoid the problem which an assembly and gradation crushing produce to the 
maximum outline of the 2nd color gamut. 

[0037] Moreover, the color-data conversion approach concerning invention of claim 10 The 4th color data of an 
achromatic color are acquired by these 3rd color data and this lightness in the 3rd saturation color-data list 
(steps S225-S226 of drawing 8 ). the 1st color data and same color phase include angle — the inside of the 2nd 
color gamut — most — high — On the 1st straight line which tied the 4th acquired color data and the color 
data corresponding to the black of the 2nd color gamut. Target color data are set up on the 3rd straight line 
which tied the 2nd straight-line top which tied these 4th color data and the color data corresponding to the 
white of the 2nd color gamut or these 4th color data, and the 3rd color data. Since it considered as what (steps 
S227-S231 of drawing 8 ) the 1st color data are changed into the 2nd color data for based on the set-up this 
target color data It is guaranteed that the 1st, 2nd, and 3rd straight lines are surely contained in the 2nd color 
gamut, and it can surely change the 1st color data into the 2nd color data. 

[0038] Moreover, the color-data conversion approach concerning invention of claim 1 1 In invention of claim 10, 
rather than the 3rd color data, when the 1st color data are low lightness The 1st color data are changed into the 
2nd color data based on the target color data on the 1st or 3rd straight line. Rather than the 3rd color data, 
when these 1st color data are whenever [ Takaaki ] Since the 1st color data are changed into the 2nd color data 
based on the target color data on the 2nd or 3rd straight line The lightness value A of the 1st color data, the 
lightness value B of the 3rd color data, and the lightness value C of target color data surely serve as A>B<=C or 
A<B>=C. and it can prevent that a lightness value and a saturation value reverse both to coincidence. 
[0039] Moreover, the color-data conversion approach concerning invention of claim 12 In invention of claims 10 
or 1 1, the 4th lightness difference which the difference of the lightness value of the 1st color data and the 
lightness value of the 3rd color data makes is computed (step 8225 shown in drawing 8 ). It is based on the 
height of the lightness of the 1st color data and the 3rd color data, abbreviation 50, and the 4th lightness 
difference. Since it considered as what (steps S229-S230 shown in drawing 8 ) target color data are set up for 
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on the 1st straight line, the 2nd straight line, or the 3rd straight line The steep rise of the lightness value 
produced in case the 1st green color data of low lightness are changed into the 2nd color data can be reduced. 
[0040] Moreover, the color-data conversion approach concerning invention of claim 13 In invention of claim 12 
lower [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th 
lightness difference is larger than abbreviation 50 Target color data are set up on the 1st straight line. Lower 
[ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th lightness 
difference is smaller than abbreviation 50 Target color data are set up on the 3rd straight line. More highly [ the 
lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th lightness 
difference is larger than abbreviation 50 Target color data are set up on the 2nd straight line. More highly [ the 
lightness value of the 1st color data ] than the lightness value of the 3rd color data, when the 4th lightness 
difference is smaller than abbreviation 50 Since target color data are set up on the 3rd straight line, the straight 
line which ties the 1st color data and target color data It will have a big include angle from an achromatic color 
shaft, and the steep rise of the lightness value produced in case the 1st green color data of low lightness are 
changed into the 2nd color data can be controlled. 

[0041] Moreover, the color-data conversion approach concerning invention of claim 14 The saturation value ratio 
which did the division with the saturation value of the 5th saturation color data is computed, invention of claims 
12 or 13 — setting — the saturation value of the 1st color data — these 1st color data and a same color phase 
include angle — the inside of the 1st color gamut — most — high — A weighting factor is computed based on 
the saturation value ratio and the 4th lightness difference which were computed (step S229 shown in drawing 
8 ). Since it considered as what (step S230 shown in drawing 8 ) the location of the target color data on the 1st 
straight line, the 2nd straight line, or the 3rd straight line is computed for based on the computed weighting 
factor Target color data can be arranged in the suitable location according to the value of a weighting factor, and 
the phenomenon in which the saturation of the yellow of high saturation decreases sharply etc. can be 
prevented. 

[0042] Moreover, the color-data conversion approach concerning invention of claim 15 In invention of claim 14 
when the 4th lightness difference is bigger than abbreviation 50 this — the value which did the division of the 
value which subtracted abbreviation 50 from the 4th lightness difference by abbreviation 50 — a weighting 
factor — carrying out — this, when the 4th lightness difference is smaller than abbreviation 50 Since the value 
which multiplied the value which did the division of the value which subtracted the 4th lightness difference from 
abbreviation 50 by abbreviation 50 by the saturation value ratio is made into a weighting factor, a suitable 
weighting factor is quickly [ simply and ] reckonable. 

[0043] Moreover, the color— data conversion approach concerning invention of claim 16 In invention of claim 15, 
lower [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting 
factor is 0 when the 4th lightness difference is bigger than abbreviation 50 Make the location of the 4th color 
data into the location of target color data, and if this weighting factor is not 0 The location on the 1st straight 
line corresponding to this weighting factor is made into the location of target color data. Lower [ the lightness 
value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting factor is 0 when the 4th 
lightness difference is smaller than abbreviation 50 Make the location of the 4th color data into the location of 
target color data, and if this weighting factor is not 0 The location on the 3rd straight line corresponding to this 
weighting factor is made into the location of target color data. More highly [ the lightness value of the 1 st color 
data ] than the lightness value of the 3rd color data, if a weighting factor is 0 when the 4th lightness difference 
is bigger than abbreviation 50 Make the location of the 4th color data into the location of target color data, and if 
this weighting factor is not 0 The location on the 2nd straight line corresponding to this weighting factor is made 
into the location of target color data. More highly [ the lightness value of the 1st color data ] than the lightness 
value of the 3rd color data, if a weighting factor is 0 when the 4th lightness difference is smaller than 
abbreviation 50 When this weighting factor was not 0, since [ made the location of the 4th color data into the 
location of target color data, and ] the location on the 3rd straight line corresponding to this weighting factor is 
made into the location of target color data When arranging target color data in a suitable location according to a 
weighting factor, displaying the incorporation image from a scanner on CRT or reproducing the printing result of 
a printer by CRT, color data can be changed efficiently, without being accompanied by the rise of lightness. 
[0044] Moreover, in invention of claims 10-16, since [ the color-data conversion approach concerning invention 
of claim 17 ] the 4th straight line which ties the 1st color data and target color data, and the color data located 
in the intersection of the maximum outline of the 2nd color gamut are used as the 2nd color data, it can ask for 
the 2nd color data nearest to the 1 st color data simply and quickly. 

[0045] Moreover, the color-data conversion approach concerning invention of claim 18 The 4th straight line 
which ties the 1st color data and target color data in invention of claims 10-16, and the 6th color data located in 
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the intersection of the maximum outline of the 1st color gamut, It asks for the 4th straight line and the 7th color 
data located in the intersection of the maximum outline of said 2nd color gamut (steps S235-S236 shown in 
drawing 1 1 ). The distance between these 6th color data and target color data, Since it considered as what 
(steps S237-S238 shown in drawing 1 1 ) the location of the 2nd color data is computed for according to 
distance ratio with the distance between the 7th color data and target color data All the color data out of the 
2nd color gamut can avoid the problem which an assembly and gradation crushing produce to the maximum 
outline of the 2nd color gamut. 

[0046] Moreover, the record medium concerning invention of claim 1 9 The 3rd saturation color-data list is made 
to acquire the 4th color data of an achromatic color by these 3rd color data and this lightness, the 1st color 
data and same color phase include angle — the inside of the 2nd color gamut — most — high — On the 1st 
straight line which tied the 4th acquired color data and the color data corresponding to the black of the 2nd 
color gamut, Target color data are made to set up on the 3rd straight line which tied the 2nd straight-line top 
which tied these 4th color data and the color data corresponding to the white of the 2nd color gamut or these 
4th color data, and the 3rd color data. Since it carried out to transforming the 1st color data to the 2nd color 
data based on the this target color data made to set up It is guaranteed that the 1st, 2nd, and 3rd straight lines 
are surely contained in the 2nd color gamut. The 1st color data are surely convertible for the 2nd color data. It 
turns to the target color data on three straight lines called the 1st, 2nd, and 3rd straight lines. Moreover, a 
conversion deed, When displaying the incorporation image from a scanner on CRT or reproducing the printing 
result of a printer by CRT, a computer can realize actuation which changes color data efficiently, without being 
accompanied by the rise of lightness. 
[0047] 

[Embodiment of the Invention] The gestalt of suitable operation of the record medium which recorded the 
program which makes a computer perform the color-data inverter applied to this invention with reference to an 
accompanying drawing below, the color-data conversion approach, and its approach and in which computer 
reading is possible is explained to a detail. However, suppose that the case where the color data in the color 
gamut of CRT are changed into the color data in the color gamut of a printer here is shown. 

[0048] (Gestalt 1 of operation) The fundamental concept of transform processing of the color data based on the 
color-data inverter concerning the gestalt 1 of this operation is first explained using drawing 1 . Drawing 1 is an 
explanatory view explaining the fundamental concept of transform processing of the color data based on the 
color-data inverter concerning the gestalt 1 of operation. 

[0049] As shown in drawing 1 , in the color-data inverter concerning the gestalt 1 of this operation The straight 
line 7 which connected between the color data 4 of an achromatic color with this lightness to the color data 3 
with the highest saturation, and these color data 3 within the color gamut 2 of a printer. The straight line 5 on L* 
shaft to which between color data 4 and the black of a printer was connected, and the straight line 6 on L* shaft 
to which between color data 4 and the whites of a printer was connected are formed, and each color data in . the 
color gamut 1 of CRT are changed towards the color data which carry out the whereabouts to either of the 
straight lines 5-7. 

[0050] namely, in having turned and changed all the color data in the color gamut 1 of CRT into the color data 
on a straight line 7 like the above-mentioned conventional technique 3 Since the lightness of the color data of 
low lightness in which green, i.e., a*, carries out the whereabouts to a negative field goes up sharply when 
displaying the incorporation image from a scanner on CRT or reproducing the printing result of a printer by CRT, 
In this color-data inverter, it is supposed that each color data in the color gamut 1 of CRT will be changed into 
either of the straight lines 5-7 towards the target color data which carry out the whereabouts. Thus, the color- 
data inverter concerning the gestalt 1 of this operation uses the color data on three straight lines 5-7 as the 
color data of a conversion target rather than sets only the color data on a straight line 7 as a conversion target 
like the conventional technique 3. 

[0051] In drawing 1 , a color gamut 1 is a color gamut of CRT in which color display is possible, a color gamut 2 
is a color gamut of a printer which can be color-printed, and color data 8, 11, 14, and 1 7 are the color data used 
as the candidate for conversion which is not contained in the color gamut 2 of this printer, but is contained only 
in the color gamut 1 of CRT. Moreover, color data 3 are color data with the highest saturation contained in the 
color gamut 2 of a printer at these color data 8, 11, 14, and 17 and a same color phase include angle, and color 
data 4 are the color data of an achromatic color in these color data 3 and this lightness. 

[0052] Moreover, a straight line 5 is a straight line on L* shaft to which between the black of color data 4 and a 
printer was connected, a straight line 6 is a straight line on L* shaft to which between the whites of color data 4 
and a printer was connected, and a straight line 7 is a straight line which tied color data 4 and color data 3. 
Moreover, color data 9, 12, 15. and 18 are the color data used as the conversion target arranged in the position 
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on a straight line 5~7, and color data 10. 13, 16, and 19 are the color data after the conversion which turned anc 
changed color data 8, 11, 14, and 17 into the color data 9, 12, 15, and 18 on a straight line 5-7. 
[0053] And in the color-data inverter concerning the gestalt 1 of this operation, color data 8 are turned and 
changed into the color data 9 on a straight line 5, the color data 10 after the conversion corresponding to these 
color data 8 are acquired, and color data 11 are changed towards the color data 12 arranged on the straight line 
5, and the color data 13 after the conversion corresponding to these color data 1 1 are acquired. Furthermore, 
color data 14 are changed towards the color data 15 arranged on the straight line 7, the color data 16 after the 
conversion corresponding to these color data 14 are acquired, and color data 17 are changed towards the color 
data 18 arranged on the straight line 6, and the color data 19 after the conversion corresponding to these color 
data 17 are acquired. 

[0054] Below, the configuration of the color-data inverter concerning the gestalt 1 of this operation is explained 
Drawing 3 is the functional block diagram showing the configuration of the color-data inverter concerning the 
gestalt 1 of operation. As shown in this drawing, this color-data inverter 20 consists of the data reception 
section 21, the criteria color-data acquisition section 22, and the data-conversion section 23. 
[0055] It is the processing section which outputs the color gamut of CRT, the color gamut of a printer, and the 
1st color data to the data-conversion section 23 while it outputs the color gamut of this printer to the criteria 
color-data acquisition section 22, when the data reception section 21 receives the color gamut of CRT, the 
color gamut of a printer, and the input color data (henceforth "the 1st color data") used as the candidate for 
conversion. In addition, in this data reception section 21, it judges whether they are the 1st color data with 
which the inputted color data serve as a candidate for conversion, and in not being the 1st color data, it ends 
processing, without performing transform processing mentioned later. 

[0056] The criteria color-data acquisition section 22 is the processing section which acquires the color data 
used as the criteria used in case the data-conversion section 23 calculates target color data, and consists of 
high saturation color-data calculation section 22a and achromatic color color-data calculation section 22b. 
[0057] High saturation color-data calculation section 22a is the processing section which calculates color data 
with the highest saturation (henceforth "the 3rd color data") within the color gamut of a printer like the color 
data 3 shown in drawing 1 , and achromatic color color-data calculation section 22b is the processing section 
which calculates the color data (henceforth "the 4th color data") of an achromatic color by the 3rd color data 
and this lightness like the color data 4 shown in drawing 1 . 

[0058] The 1st straight line which tied the 4th color data with which the data-conversion section 23 was 
acquired by the criteria color-data acquisition section 22, and the color data corresponding to the black of the 
color gamut of a printer (straight line 5 shown in drawing 1 ), The 2nd straight line which tied these 4th color 
data and the color data corresponding to the white of the color gamut of a printer (straight line 6 shown in 
drawing 1 ), It is based on the target color data which carry out the whereabouts to either of the 3rd straight lin 
(straight line 7 shown in drawing 1 ) which tied these the 4th color data and 3rd color data. It is the processing 
section which changes the 1st color data in the color gamut of CRT into the color data after the conversion in 
the color gamut of a printer (henceforth "the 2nd color data"), and consists of the target color-data calculation 
section 24 and the transforms-processing section 25. 

[0059] The target color— data calculation section 24 is the calculation section which calculates the location of 
the target color data used as the conversion target of the 1 st color data to be located on the 1 st straight line, 
the 2nd straight line, or the 3rd straight line, and consists of lightness difference calculation section 24a, 
weightingH^actor calculation section 24b, and location calculation section 24c. 

[0060] Lightness difference calculation section 24a is the processing section which calculates the 4th lightness 
difference which the difference of the lightness value of the 1st color data and the lightness value of the 3rd 
color data makes, weighting-factor calculation section 24b — the saturation value of the 1st color data, and the 
color gamut of CRT — most — high — it asks for a saturation ratio with the saturation value of saturation colo 
data (henceforth "the 5th color data"). 

[0061] This 4th lightness difference d whenever [ saturation serious consideration ] and in being smaller than a 
constant c Ask for a weighting factor from the calculation formula of a constant c saturation ratio x (it is a 
constant c whenever [ saturation serious consideration ] - 4th lightness difference d) / whenever [ saturation 
serious consideration ], and the 4th calculated lightness difference d whenever [ saturation serious 
consideration ] Weighting factor = in being larger than a constant c Weighting factor = (whenever [ lightness 
difference d— saturation serious consideration / of ** a 4th ] the constant c) it asks for a weighting factor from 
the calculation formula of a constant c whenever [ /saturation serious consideration ]. However, it is set to 
weighting-factor =1 when a weighting factor becomes larger than 1. 

[0062] In addition, a constant c is a constant which is used in case the 1st color data are changed into the 2nd 
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color data and which determines the degree of preservation of the saturation value decided beforehand and a 
lightness value whenever [ saturation serious consideration / which was shown in the upper type ]. In case this 
constant derives the 2nd color data from all the 1st color data, a fixed value is always used for it. 
[0063] Whenever [ this saturation serious consideration ], a constant c takes the value to 1-100, it is faced 
deriving the 2nd color data from the 1st color data, in the case of less than 50 value, thinks preservation of a 
lightness value as important, in the case of a larger value than 50, thinks preservation of a saturation value as 
important, and it is changed so that lightness and saturation may be thought as important equally in the case of 
50 and may be saved in the case of Therefore, before performing color conversion, a bigger value than 50 is set 
up to change by thinking saturation as important, less than 50 value is set up to think lightness as important, and 
it calculates by setting up the value of 50 to think lightness and saturation as important equally and change 
them. 

[0064] Suppose that the difference in the 2nd color data when a constant calculates a saturation ratio and a 
weighting factor and draws the target color data to the 1st color data from a top type whenever [ saturation 
serious consideration ], using each value of 70, 50, and 30 as an example is shown. Drawing 2 is an explanatory 
view for explaining the difference in the 2nd color data in case constants are 70, 50, and 30 whenever 
[ saturation serious consideration ]. In addition, suppose that it supposes that the case where the image of 
explanation displayed on the display is printed by the printer for convenience is shown, and a L*b* sectional 
view is used here. 

[0065] A1 shown all over drawing shows the color gamut of a display, and A2 shows the color gamut of a printer, 
in A3, the 1st color data and A4 show the 3rd color data, and A5 shows the 4th color data, respectively. 
Moreover, A6 shown all over drawing is the target color data to 1 st color-data A3 in case a constant c is 70 
whenever [ saturation serious consideration ], and A9 is the 2nd color data which turned the 1st color data to 
target color data, compressed them, and drew them. 

[0066] In this case, since the constant c serves as 70 and a big value whenever [ saturation serious 
consideration ], target color data are drawn on the 3rd straight line A14, for this reason, as compared with 1st 
color-data A3 before compression, a saturation value seldom changes but 2nd color-data A9 has become the 
conversion than to which greater importance was attached to the saturation from which a lightness value 
changes a lot instead. 

[0067] Moreover, A7 shown all over drawing is the target color data to 1st color-data A3 in case a constant c is 
30 whenever [ saturation serious consideration ], and A10 is the 2nd color data which turned the 1st color data 
to target color data, compressed them, and drew them. In this case, since the constant c serves as 30 and a 
small value whenever [ saturation serious consideration ], target color data are on the 1st straight line A12, and 
are drawn near [ black ] the printer. For this reason, as compared with the 1st color data before compression,..a 
lightness value seldom changes but the 2nd color data A10 have become the conversion than to which greater 
importance was attached to the lightness from which a saturation value changes a lot instead. 
[0068] Moreover, A8 shown all over drawing is the target color data to 1st color-data A3 in case a constant c is 
50 whenever [ saturation serious consideration ], and All is the 2nd color data which turned the 1st color data 
•to target color data, compressed them, and drew them. In this case, since the constant c serves as a middle 
value of 70 and 30 whenever [ saturation serious consideration ], target color data are drawn on the 1 st straight 
line A12 in the middle of other target color data A6 and A7. For this reason, the 2nd color data All are the 
conversion which thought equally as important the lightness and saturation which change almost equally [ a 
lightness value or saturation value ] as compared with the 1st color data before compression. 
[0069] Thus, if conversion which thought saturation as important more when target color data were drawn on 
the 3rd straight line is performed and target color data are conversely drawn on the 1st or 2nd straight line, 
conversion which thought lightness as important will be performed. Moreover, the more it makes a constant c 
larger than 50 whenever [ saturation serious consideration ], the more target color data come to be drawn on 
the 3rd straight line about more 1st color data. 

[0070] Therefore, the more it faces changing the image displayed on the display and enlarges a constant c 
whenever [ saturation serious consideration ], the image thinks saturation as important, is changed and, the 
more is printed by the printer. On the contrary, if a constant c is made small whenever [ saturation serious 
consideration ], the image displayed on the display will think lightness as important, and will be changed, and it 
will be printed by the printer. 

[0071] However, whenever [ this saturation serious consideration ], unsuitable conversion which thought 
saturation preservation as important unusually when [ which was / like 100 ] it was set as a big value very much 
is performed in a constant c, and in a constant c, when [ like 1 ] it is set as a small value very much, unsuitable 
conversion which thought lightness preservation as important unusually is performed [ whenever / this 
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saturation serious consideration ]. For this reason, it is necessary to set the value of the 50 neighborhoods to a 
constant c whenever [ this saturation serious consideration ]. 

[0072] Location calculation section 24c is the processing section which computes the location of the target 
color data corresponding to the 1st color data with which it is located on three straight lines. Next, specifically If 
the lightness value of the 1st color data is lower than the lightness value of the 3rd color data, and the 4th 
lightness difference d is [ this weighting factor ] 0 whenever [ saturation serious consideration ] when bigger 
than a constant c The location of the 4th color data is made into the location of target color data, and if this 
weighting factor is not 0, let the location on the 1st straight line corresponding to this weighting factor be the 
location of target color data. 

[0073] Moreover, the lightness of the 1st color data is lower than the lightness of the 3rd color data, and if the 
4th lightness difference d is [ a weighting factor ] 0 whenever [ saturation serious consideration ] when smaller 
than a constant c, the location of the 4th color data will be made into the location of target color data, and if 
this weighting factor is not 0, let the location on the 3rd straight line corresponding to this weighting factor be 
the location of target color data. 

[0074] Furthermore, the lightness of the 1st color data is higher than the lightness of the 3rd color data, and if 
the 4th lightness difference d is [ a weighting factor ] 0 whenever [ saturation serious consideration ] when 
bigger than a constant c, the location of the 4th color data will be made into the location of target color data, 
and if this weighting factor is not 0, let the location on the 2nd straight line corresponding to this weighting 
factor be the location of target color data. 

[0075] Moreover, the lightness of the 1st color data is higher than the lightness of the 3rd color data, and if the 
4th lightness difference d is [ a weighting factor ] 0 whenever [ saturation serious consideration ] when smaller 
than a constant c, the location of the 4th color data will be made into the location of target color data, and if 
this weighting factor is not 0, let the location on the 3rd straight line corresponding to this weighting factor be 
the location of target color data. 

[0076] The transform-processing section 25 is the processing section which uses as the 2nd color data the 4th 
straight line which ties the 1st color data and target color data, and the color data located in the intersection of 
the maximum outline of the color gamut of a printer. 

[0077] By using the color-data inverter 20 which has the above-mentioned configuration, the 1st color data can 
be changed towards the target color data on the 1 st, 2nd, or 3rd straight line, and the 2nd color data can be 
acquired. 

[0078] The correspondence relation of the three straight lines and the 1st color data which the target color- 
data calculation section 24 shown in drawing 3 uses next is explained concretely. Drawing 4 is an explanatory 
view for explaining the correspondence relation of the three straight lines and the 1st color data which the 
target color-data calculation section 24 shown in drawing 3 uses. In addition, below, what is shown in drawing 1 , 
and the same thing omit the detailed explanation as attaching the same sign. 

[0079] In drawing 4 , color data 39 are the target color data on a straight line 5, color data 38, 41, 44, and 47 are 
the 1st color data contained only in the color gamut 1 of CRT, and color data 42 and 45 are [ color data 48 are 
the target color data on a straight line 6, and ] the target color data on a straight line 7. 

[0080] and the 3rd color data among the 1st color data contained in the color gamut 1 of CRT in this color-data 
inverter 20 — low — lightness color data — the above-mentioned straight line 5 or the target color data on 
seven — turning — changing — moreover, these 3rd color data — Takaaki — about degree color data, it 
changes towards a straight line 6 or the target color data on seven. 

[0081] Since the lightness value of the 1st color data 38 and 41 is smaller than the lightness value of the 3rd 
color data 3, specifically, it turns and changes these color data 38 and 41 into a straight line 5 or the target 
color data on seven. In addition, while changing color data 38 here towards the target color data 39 arranged on 
the straight line 5 and acquiring the 2nd color data 40 corresponding to these color data 38, color data 41 are 
changed towards the target color data 42 arranged on the straight line 7, and the case where the 2nd color data 
43 corresponding to these color data 41 are acquired is shown. 

[0082] On the other hand, since the lightness value of the 1st color data 44 and 47 is larger than the lightness 
value of the 3rd color data 3, it turns and changes color data 44 and 47 into a straight line 6 or the target color 
data on seven. In addition, while changing these color data 44 here towards the target color data 45 arranged on 
the straight line 7 and acquiring the color data 46 after the conversion corresponding to these color data 44, 
color data 47 are changed towards the target color data 48 arranged on the straight line 6, and the case where 
the 2nd color data 49 corresponding to these color data 47 are acquired is shown. 

[0083] Below, it explains into the target color data on which straight line the 1st color data are turned and 
changed. Drawing 5 is an explanatory view for explaining into the target color data on which straight line the 1st 
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color data are turned and changed. In addition, suppose that it supposes that the conversion in the case of first 
of all displaying the printing result of a printer on CRT for convenience of explanation is explained, and a L*a* 
sectional view is used. 

[0084] In drawing 5 , color data 68, 71, 74, and 77 are the 1st color data contained only in the color gamut 1 of a 
printer, color data 69, 72, and 75 are the target color data on a straight line 5, and color data 78 are the target 
color data of a straight line 7. 

[0085] And the color data used as the candidate for conversion are low lightness from color data 3, and if the 
difference of the lightness value of the 1st color data and the lightness value of the 3rd color data 3 is 
[ whenever / saturation serious consideration ] larger than a constant c, these color data will be turned and 
changed into the target color data on a straight line 5. 

[0086] That is, although the 1st color data will turn and change the 1st color data into a straight line 5 or the 
target color data on seven rather than the 3rd color data 3 as drawing 4 explained if they are low lightness, it is 
not decided only on these conditions that it will be a meaning whether it changes towards the target color data 
on which [ of straight lines 5 or 7 ] straight line. 

[0087] For this reason, whenever [ saturation serious consideration ], the difference of the lightness value of the 
1st color data and the lightness value of the 3rd color data 3 changes the target color data on a straight line 5 
as a conversion target, in being larger than a constant c. The reason is unsolvable [ the lightness rise at the time 
of the conversion which became a problem with the above-mentioned conventional technique 3 ], if the color 
data on a straight line 7 are set as a conversion target even in this case. 

[0088] For example, the 1st color data 68, 71, and 74 shown in this drawing It is low lightness from the 3rd color 
data 3. And the difference of the lightness value of color data 68, 71, and 74, and the lightness value of the 3rd 
color data 3 Whenever [ saturation serious consideration ], since it is larger than a constant c, these color data 
are changed towards the target color data 69, 72, and 75 on a straight line 5, and obtain the 2nd color data 70, 
73, and 76. 

[0089] On the other hand, the 1st color data are low lightness from the 3rd color data 3, and if the difference of 
the lightness value of the 1st color data and the lightness value of the 3rd color data 3 is [ whenever / 
saturation serious consideration ] smaller than a constant c, the target color data on a straight line 7 will be 
changed for these color data as a conversion target. 

[0090] For example, rather than the 3rd color data 3, it is low lightness, and whenever [ saturation serious 
consideration ], since it is smaller than a constant c, the difference of the lightness value of these color data 77 
and the lightness value of the 3rd color data 3 turns these color data 77 to the target color data 78 on a straight 
line 7. is changed, and, as for the color data 77 shown in this drawing, obtains the 2nd color data 79. 
[0091] In addition, the 1st color data . are whenever [ Takaaki ] from the 3rd color data 3, and if the difference of 
the lightness value of the 1st color data and the lightness value of the 3rd color data 3 is [ whenever / 
saturation serious consideration ] larger than a constant c, these color data will be turned and changed into the 
target color data on a straight line 6. 

[0092] Moreover, the 1st color data are whenever [ Takaaki ] from the 3rd color data 3, and if the difference of 
the lightness value of the 1st color data and the lightness value of the 3rd color data 3 is [ whenever / 
saturation serious consideration ] smaller than a constant c, these color data will be turned and changed into the 
target color data on a straight line 7. 

[0093] The location of the target color data on three straight lines 5-7 which the target color^data calculation 
section 24 shown in drawing 3 calculates next is explained. Drawing 6 is an explanatory view for explaining the 
location of the target color data on three straight lines 5-7 which the target color-data calculation section 24 
shown in drawing 3 calculates. In addition, suppose that it supposes that the case of explanation where the 
display of CRT is printed by the printer is shown for convenience, and a L*b* sectional view is used here. 
[0094] in drawing 6 , color data 98,101 and 104 are the 1st color data contained in the color gamut 1 of CRT, 
and color data 112 are contained in the color gamut 1 of CRT at these color data and a same color phase 
include angle — most — high — they are the 5th saturation color data. 

[0095] and each saturation value of these 1st color data 98,101 and 104 and the color gamut 1 of CRT — most 
— high — a saturation ratio with the saturation value of the 5th saturation color data 112 is calculated from the 
calculation formula of the saturation value of the saturation value / the 5th color data of the saturation ratio = 
1 st color data. 

[0096] Moreover, the lightness difference d of these 1st color data 98,101 and 104 and color data 3 Calculate 
from the calculation formula of lightness value | of the lightness value-lst color data of the lightness difference 
d=| color data 3, respectively, and the calculated lightness difference d whenever [ saturation serious 
consideration ] in being larger than a constant c Weighting factor = (whenever [ lightness difference d-saturation 
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serious consideration ] the constant c) the lightness difference d which asked for and calculated the weighting 
factor from the calculation formula of a constant c whenever [ /saturation serious consideration ] asks 
[ whenever / saturation serious consideration ] for a weighting factor from the calculation formula of a constant 
c weighting-factor = saturation ratio x (whenever [ saturation serious consideration ] the constant c-lightness 
difference d) / whenever [ saturation serious consideration ], in being smaller than a constant c. However, it is 
referred to as weighting-factor =1 when a weighting factor is bigger than 1. 

[0097] And the 1st color data are low lightness from the 3rd color data 3, and if the lightness difference d is 
[ the weighting factor ] 0 whenever [ saturation serious consideration ] when bigger than a constant c, the more 
it will make the location of the color data 4 on a straight line 5 into the location of target color data and the 
weighting factor will become large, the more target color data are brought close to the black location of the color 
gamut 2 of a printer. Thus, the reason to which it was presupposed that the variation rate of the target color 
data is carried out on a straight line 7 according to a weighting factor is for whether the lightness value and the 
amount of saturation value changes at the time of changing the 1st color data are made, and decreasing. 
[0098] For example, in changing the 1st color data 98, after calculating a saturation value ratio from the 
saturation value of these color data 98, and the saturation value of the 5th color data 112, it calculates the 
lightness difference d from the lightness value of these color data 98, and the lightness value of the 3rd color 
data 3. Here, these color data 98 are low lightness, and since the lightness difference d is [ whenever / 
saturation serious consideration ] larger than a constant c, compute a weighting factor (d-c)/c, and serve as a 
location of the target color data 99 which the location corresponding to this weighting factor shows all over 
drawing from the 3rd color data 3. For this reason, color data 98 are changed by setting the location of these 
target color data 99 as a conversion target, and the 2nd color data 100 are acquired. 

[0099] Moreover, the 1st color data are low lightness from the 3rd color data 3, and if the lightness difference d 
is [ the weighting factor ] 0 whenever [ saturation serious consideration ] when smaller than a constant c, the 
more it will use the color data 4 on a straight line 7 as target color data and the weighting factor will become 
large, the more target color data are brought close to the location of the 3rd color data 3. 
[0100] For example, in changing the 1st color data 101, after calculating a saturation value ratio from the 
saturation value of these color data 101, and the saturation value of the 5th color data 112, it calculates the 
lightness difference d from the lightness value of these color data 101, and the lightness value of the 3rd color 
data 3. Here, these color data 101 are low lightness, and since the lightness difference d is [ whenever / 
saturation serious consideration ] smaller than a constant c, compute a weighting factor (saturation ratio x(c— 
d)/c), and serve as a location of the target color data 102 which the location corresponding to this weighting 
factor shows all over drawing from the 3rd color data 3. For this reason, color data 101 are changed by setting 
these -target color data 102 as a conversion target, and the 2nd color data 103 are acquired. 
[0101] Moreover, the 1st color data are whenever [ Takaaki ] from the 3rd color data 3, and if the lightness 
difference d is [ the weighting factor ] 0 whenever [ saturation serious consideration ] when bigger than a 
constant c, the more it will set the location of the target color data 4 on a straight line 6 as a conversion target 
and the weighting factor will become large, the more target color data are brought close to the location of the 
white of the color gamut 2 of a printer. 

[0102] Moreover, the 1st color data are whenever [ Takaaki ] from the 3rd color data 3, and if the lightness 
difference d is [ the weighting factor ] 0 whenever [ saturation serious consideration ] when smaller than a 
constant c, the more it will set the target color data 4 on a straight line 7 as a conversion target and the 
weighting factor will become large, the more target color data are brought close to the location of the 3rd color 
data 3. 

[0103] For example, in changing the 1st color data 104, after calculating a saturation value ratio from the 
saturation value of these color data 104, and the saturation value of the 5th color data 112, it calculates the 
lightness difference d from the lightness value of these color data 104, and the lightness value of the 3rd color 
data 3. Here, these color data 104 are whenever [ Takaaki ], and since the lightness difference d is [ whenever / 
saturation serious consideration ] smaller than a constant c, compute a weighting factor (saturation ratio x(c- 
d)/c), and serve as a location of the target color data 105 which the location corresponding to this weighting 
factor shows all over drawing from the 3rd color data 3. For this reason, color data 104 are changed by setting 
these target color data 105 as a conversion target, and the 2nd color data 106 are acquired. 
[0104] The case where the color-data inverter 20 shown in drawing 3 is realized on a personal computer next is 
explained. Drawing 7 is a block diagram in the case of realizing the color-data inverter 20 shown in drawing 3 on 
a personal computer. 

[0105] In this drawing, CRT201 is the display device which can display a color picture, and printers 203 are 
printing devices, such as a color ink jet printer which can print a color picture. In addition, the color gamut of 
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CRT201 shall differ from the color gamut of a printer 203 here. 

[0106] A personal computer 202 is a computer which has general equipment configurations, such as CPU. 
memory, a hard disk drive, and a floppy disk drive, and memorizes the color picture by which each pixel was 
formed in the hard disk etc. with the RGB value. And CPU reads from memory etc. the program which performs 
processing corresponding to each function part which shows this personal computer 202 to drawing 3 , and it 
performs. 

[0107] Moreover, by making into a CRT driving signal the RGB value of each image which forms a color picture, 
delivery is displayed on CRT201 and this personal computer 202 displays a color picture on this CRT201. 
Furthermore, this personal computer 202 changes the pixel value (RGB value) of each pixel of a color picture 
into a CMY value, generates the color printer control signal of a CMY value, and makes a printer 203 print a 
color picture. 

[0108] Moreover, this personal computer 202 The look-up table 204 for changing the color of the RGB system of 
color representation depending on CRT201 into the color of a L*a*b* color coordinate system (henceforth 
"LUT"), LUT205 for changing the color of a L*a*b* color coordinate system into the color of the RGB system 
of color representation depending on CRT201, LUT206 for changing the color of the CMY color coordinate 
system depending on a printer 203 into the color of a L*a*b* color coordinate system and LUT207 for changing 
the color of a L*a*b* color coordinate system into the color of the CMY color coordinate system depending on 
a printer 203 are memorized. 

[0109] This LUT204 is the table which matched the RGB value depending on CRT201, and the color (L*a*b* 
value) displayed when the CRT driving signal corresponding to that RGB value is transmitted to CRT201, and in 
case a RGB value is changed into a L*a*b* value, specifically, it is used. 

[01 10] Moreover, LUT205 is the table which matched the color (L*a*b* value) to display on CRT201, and the 
RGB value for displaying the L*a*b* value, and in case the color corresponding to a certain L*a*b* value is 
displayed on CRT201, it is used. In addition, when the color corresponding to a L*a*b* value cannot be displayed 
on CRT201, the RGB value corresponding to the L*a*b* value is made into a missing number. For this reason, 
this LUT205 can be used when judging whether a certain L*a*b* value is included in the color gamut of CRT201. 

[0111] Furthermore, LUT206 is the table which matched the CMY value depending on a printer 203, and the 
L*a*b* value corresponding to the CMY value, and in case a CMY value is changed into a L*a*b* value, it is 
used. 

[0112] Moreover, LUT207 is the table which matched the color (L*a*b* value) to print by the printer 203, and 
the CMY value for printing the L*a*b* value, and in case the color corresponding to a certain L*a*b* value is 
printed by the printer 203, it is used. In addition, when the color corresponding to a L*a*b* value cannot be 
printed by the printer 203, the CMY value corresponding to the L*a*b* value is made into a missing number. For 
this reason, this LUT207 can be used when judging whether a certain L*a*b* value is included in the color gamut 
of a printer 203. 

[0113] Below, the conversion procedure of the color data based on the personal computer 202 shown in drawing 
7 is explained. In addition, suppose that the case where a RGB value is changed into a CMY value here is shown. 
Drawing 8 is a flow chart which shows the conversion procedure of the color data based on the personal 
computer 202 shown in drawing 7 , and drawing 9 is an explanatory view for carrying out supplementary 
information of this conversion procedure. 

[01 14] As shown in drawing 8 , this personal computer 202 takes out color data (RGB value) from each pixel 
which forms the color picture memorized to the hard disk which is not illustrated (step S221). Here, this RGB 
value is a value of the color space depending on CRT201, and all the values that this RGB value can take form 
the color gamut 241 of CRT201 shown in drawing 9 . In addition, a CMY value is a value of the color space 
depending on a printer 203, and all the values that this CMY value can take form the color gamut 242 of the 
printer 203 shown in drawing 9 . 

[01 15] Then, a personal computer 202 changes this RGB value into the L*a*b* value independent of the device 
suitable for transform processing of color data using LUT204 (step S222). For example, the L*a*b* value of the 
1st color data 249 shown in drawing 9 is set to (L*1, a*1. b*1). 

[01 16] And a personal computer 202 is theta about the hue include-angle value theta showing the hue of the 1st 
color data 249 shown in drawing 9 , and the saturation value CI. = arctan (b*1 / a*1) 
CI = SQRT((a*1)2+(b*1)2) 

It asks from **3|c***** (step S223). However, "SQRT (A)" shall show the square root of A. 

[0117] then, the inside of the color data contained in the color gamut 241 of CRT201 on a hue side — a 

personal computer 202 is expressed with the hue include-angle value theta — most — high — the 5th 
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saturation color data 248 (L*5, a*5. b*5) — drawing — the saturation value C5 of these 5th color data — C5 = 
SORT (a*5) (2+(b*5) 2) 

It asks from ******** (step S224). the inside of the color data judged whether it would be contained in the color 
gamut 241 of CRT201 about all the color data on a hue side, such as being expressed with the hue include-angle 
value theta, and specifically judged that it is contained — most — high — let a saturation thing be the 5th color 
data 248. In addition, in case it judges whether color data are contained in a color gamut 241, the above LUT 205 
is used. 

[01 18] then, the inside of the color data contained in the color gamut 242 of a printer 203 on a hue side — a 
personal computer 202 is expressed with the hue include-angle value theta — most — high — while deriving the 
3rd saturation color data 243 (L*3. a*3, b*3) — the saturation value C3 and the 4th lightness difference LD 4 — 
C3 = SORT (a*3) (2+(b*3) 2) 

LD4= It asks from the calculation formula of |L*3-L*l| (step S225). the inside of the color data judged whether it 
would be contained in the color gamut 242 of a printer 203 about all the color data on a hue side, such as being 
expressed with the hue include-angle value theta, and specifically judged that it is contained — most — high — 
let a saturation thing be the 3rd color data 243. In addition, in case it judges whether color data are contained in 
a color gamut 242, the above LUT 207 is used. 

[0119] Then, a personal computer 202 derives the 4th color data 244 (L*4, a*4, b*4) of an achromatic color by 
the calculation formula of L*4=L*3a*4=0b*4=0 by this the 3rd color data 243 (L*3. a*3, b*3) and this lightness 
(step S226). 

[0120] Then, a personal computer 202 derives the color data 252 (L*k, a*k, b*k) corresponding to the black of 
the color gamut 242 of a printer 203. All of C, M, and Y of a CMY value make the L*a*b* value of these color 
data 252 the L*a*b* value of the color which is max, and they derive it using LUT203 (step S227). 
[0121] Then, a personal computer 202 derives the color data 253 (L*w, a*w, b*w) corresponding to the white of 
a printer 203. All of C, M, and Y of a CMY value make the L*a*b* value of these color data 253 the L*a*b* value 
of the color which is min, and they derive it using LUT203 (step S228). 

[0122] Next, a constant LD 3 is used whenever [ saturation serious consideration ], and the following count is 
performed. In addition, suppose that the case of LD 3= 50 is shown with the gestalt of this operation. First, a 
personal computer 202 is CP about the saturation value ratio CP. = It asks from the calculation formula of 
C1/C5, and, in the case of LD4 >=LD3, is WT about weighting-factor WT. = (LD4-LD3) It asks from the 
calculation formula of /LD3, and, in the case of LD4<LD3. is WT about weightingH^actor WT. - It asks from the 
calculation formula of CPx (LD3-LD4) / LD3 (step S229). However, it is referred to as WT=1.0 when set to 
WT>1.0. 

[0123] Then, a personal computer 202 derives the target color data 250 (L*o, a*o, b*o) using already calculated 
weighting-factor WT, the 3rd color data 243 (L*3. a*3, b*3), the 4th color data 244 (L*4, a*4, b*4). color data 
252 (L*k, a*k, b*k), and color data 253 (L*w, a*w, b*w) (step S230). 

[01 24] In derivation of these target color data 250, concretely First, it sets with L*b=L*4, a*b=a*4, and b*b=b*4 
and is L*1<=L*3. In the case of LD4 >=LD3 It considers as L*t=L*k, a*t=a*k, and b*t=b*k and is L*1<=L*3. In 
the case of LD4<LD3 It is referred to as L*t=L*3, a*t=a*3, and b*t=b*3. and is L*1>L*3. In the case of LD4 
>=LD3 It considers as L*t=L*w, a*t=a*w, and b*t=b*w, and it is L*1>L*3, and, in the case of LD4<LD3, is 
referred to as L*t=L*3, a*t=a*3, and b*t=b*3. 

[0125] And target color data (L*o, a*o, b*o) are derived by the calculation formula of L*o=(L*t-L*b) 
xWT+L*ba*o=(a*t-a*b) xWT+a*bb*o=(b*t-b*b) xWT+b*b. 

[01 26] Target color data are derived in the location which approached the color data corresponding to [ if target 
color data will be drawn in the location of the 4th color data if for the 1st color data the lightness difference of 
** a 4th is / a weighting factor / 0 whenever / saturation serious consideration / in low lightness from the 3rd 
color data when larger than a constant c, and a weighting factor is larger than 0 ] the black of the color gamut 
242 on the 1st straight line according to it by using this calculation formula. 

[0127] Moreover, target color data are derived in the location which approached the 3rd color data on the 3rd 
straight line according to it when target color data were drawn in the location of the 4th color data when for the 
1st color data smaller [ than a constant c ] and the lightness difference of ** a 4th was [ the weighting factor ] 
0 whenever [ saturation serious consideration ] in low lightness from the 3rd color data, and the weighting factor 
was larger than 0. 

[0128] Furthermore, target color data are derived in the location approaching the color data corresponding to [ if 
target color data will be drawn in the location of the 4th color data if for the 1st color data the lightness 
difference of ** a 4th is / a weighting factor / 0 whenever / saturation serious consideration / in whenever / 
Takaaki / from the 3rd color data when bigger than a constant c, and a weighting factor is larger than 0 ] the 
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white of the color gamut 242 on the 2nd straight line according to it 

[0129] Moreover, target color data are derived in the location which approached the 3rd color data on the 3rd 
straight line according to it when target color data were drawn in the location of the 4th color data when for the 
1st color data smaller [ than a constant c ] and the lightness difference of ** a 4th was [ the weighting factor ] 
0 whenever [ saturation serious consideration ] in whenever [ Takaaki ] from the 3rd color data, and the 
weighting factor was larger than 0. 

[0130] A personal computer 202 the 1st color data and target color data in the 4th straight line Then, an 
epilogue, this — the 2nd color data on the 4th straight line (L*L. a*L, b*L) LUT207 and L*2 = (L*o-L*1) 
xt+L*1a*2 = (a*o-a*1) xt+a*1b*2 = (b*o-b*1) It calculates using the calculation formula of xt+b*1 (step S231). 
however, this t is the multiplier of 0.0-1.0, and these 2nd color data (L*2, a*2, b*2) serve as the 4th straight line 
and an intersection of the maximum outline of the color gamut 242 of a printer 203 — as — scissors — it is the 
value which is calculated by a method etc. inside and calculated. For example, conversion of the 1st color data 
249 shown in drawing 9 obtains the 2nd color data 251 shown in this drawing. 

[0131] Then, a personal computer 202 changes the L*a*b* value (L*2, a*2, b*2) of the 2nd color data into a 
CMY value using LUT207 (step S232). 

[0132] As mentioned above, with the gestalt 1 of this operation at the 1st color data and same color phase 
include angle The 4th color data 4 of an achromatic color are acquired by the 3rd saturation color data 3, these 
3rd color data 3, and this lightness, the inside of the color gamut 2 of a printer — most — high — The 1st 
straight line 5 which tied the 4th acquired color data 4 and the color data corresponding to the black of the color 
gamut 2 of a printer. The 2nd straight line 6 which tied the 4th color data 4 and the color data corresponding to 
the white of the color gamut 2 of a printer. It is based on the target color data 9, 12, 15, and 18 which carry out 
the whereabouts to either of the 3rd straight line 7 which tied the 4th color data 4 and 3rd color data 3. Since it 
constituted so that the 1st color data 8. 11, 14, and 17 might be changed into the 2nd color data When displaying 
the incorporation image from a scanner on CRT or reproducing the printing result of a printer by CRT, color data 
can be changed efficiently, without being accompanied by the rise of lightness. 

[0133] In (the gestalt 2 of operation), and time, with the gestalt 1 of the above-mentioned implementation, 
although the whole of the 1st color data contained in the color gamut of CRT is changed into the 2nd color data 
located in the maximum outline of the color gamut of a printer, it should change into the 2nd color data located 
in the interior of the color gamut of a printer depending on the location of the 1st color data. 
[0134] So, the gestalt 2 of this operation explains the case where these 1st color data are changed into the 
maximum outline of the color gamut of a printer, or the 2nd color data of the appropriate location of that interior, 
according to the location of the 1 st color data in the color gamut of CRT. In addition, since the fundamental 
concept and functional block diagram of a color-data inverter in this case are the same as that of the gestalt 1 
of operation, they omit explanation of the part which overlaps here and decide to explain only a different point 
from the gestalt 1 of operation. 

[0135] Drawing 10 is an explanatory view for explaining the concept of the color-data inverter concerning the 
gestalt 2 of this operation. As shown in this drawing (a), when changing into the color data of the color gamut 2 
of a printer the 1st color data 123 which carry out the whereabouts to the color gamut 1 of CRT, with the 
gestalt 1 of the above-mentioned implementation, the color data 1 25 located in the point that an epilogue and 
this 4th straight line cross the maximum outline of the color gamut 2 of a printer at the 4th straight line, in these 
the 1 st color data 1 23 and target color data 1 24 were used as the 2nd color data. 

[0136] For this reason, according to the gestalt 1 of the above-mentioned implementation, the whole of each 
color data located between the 1st color data 123 and the 2nd color data 125 will be changed into the 2nd color 
data 125. Since that lightness and saturation differ from each other, respectively, as for changing these all into 
the 2nd color data, each color data located between these 1st color data 123 and 2nd color data 125 should 
change the location of the 2nd color data preferably according to the lightness and saturation of each color data. 

[0137] So, with the gestalt 2 of this operation, when changing the 1st color data 133 shown in this drawing (b), 
according to the distance ratio (16:17) of the distance 16 from the target color data 134 to color data 135, and the 
distance 17 from the target color data 134 to color data 136, it is supposed that the location of the 2nd color 
data 137 will be determined. 

[0138] When distance from the target color data 134 to the 1st color data 133 is set to II and distance from the 
target color data 134 to the 2nd color data 137 is specifically set to 12. it is = (11/16) 02/17). 
The 2nd color data 137 are derived so that *3Mc***3Mc may be filled. 

[0139] Below, the conversion procedure of the color data concerning the gestalt 2 of this operation is explained. 
Drawing 1 1 is a flow chart which shows the conversion procedure of the color data concerning the gestalt 2 of 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web.cgi_eije 



2006/06/16 



JP,2001-014448.A [DETAILED DESCRIPTION] 



16/18 ^— V 



this operation, and drawing 12 is an explanatory view for carrying out supplementary information of this 
conversion procedure. In addition, the same sign is given to the same process as each process of the flow chart 
shown in drawing 8 . If color data (RGB value) are taken out from each pixel which forms the color picture 
memorized to the hard disk which is not illustrated first as shown in drawing 12 (step S221) This RGB value is 
changed into the L*a*b* value independent of the device suitable for transform processing of color data using 
LUT204 (step S222), and the hue include-angle value theta showing the hue of the 1st color data 249 and the 
saturation value CI are calculated (step S223). 

[0140] The 5th saturation color data 248 are drawn, then, the inside of the color data contained in the color 
gamut 241 of CRT201 on a hue side, such as being expressed with the hue include-angle value theta, — most - 
- high — On a hue side, such as being expressed with (step S224) hue include-angle value theta after 
calculating the saturation value C5 of these 5th color data the inside of the color data contained in the color 
gamut 242 of a printer 203 — most — high — while deriving the 3rd saturation color data 243, the saturation 
value C3 and the 4th lightness difference LD 4 are searched for (step S225). 

[0141] Then, after drawing the 4th color data 244 of an achromatic color by this the 3rd color data 243 and this 
lightness, (step S226) and the color data 252 corresponding to the black of the color gamut 242 of a printer 203 
are drawn (step S227), and the color data 253 corresponding to the white of a printer 203 are derived (step 
S228). 

[0142] And after calculating the saturation value ratio CP and weighting-factor WT, (step S229), already 
calculated weighting-factor WT, the 3rd color data 243, the 4th color data 244, color data 252, and color data 
253 are used, and the target color data (L*o, a*o, b*o) 250 are derived (step S230). 

[0143] then, the 1st color data and 3rd color data — the 4th straight line — an epilogue — this — the 6th color 
data on the 4th straight line (L*6, a*6. b*6) with LUT205 L*6 = (L*o-L*1) xt+L*1a*6 = (a*o-a*1) xt+a*1b*6 = 
(b*o-b*1) It calculates using the calculation formula of xt+b*1 (step S235). In addition, these 6th color data 
(L*6. a*6, b*6) are the intersections of the maximum outline of the color gamut 241 of the 4th straight line and 
CRT201, and are equivalent to the color data 254 shown in drawing 1 2 . 

[0144] Then, the 7th color data on the 4th straight line (L*7, a*7, b*7) are similarly calculated using LUT207 and 
the above-mentioned calculation formula (step S236). In addition, these 7th color data (L*7, a*7, b*7) are the 
intersections of the maximum outline of the color gamut 242 of the 4th straight line and a printer 203, and are 
equivalent to the color data 255 shown in drawing 12 . 

[0145] Then, the distance 16 and 17 from target color data to the 6th and 7th color data of the above is found 
(step S237). In addition, the distance I of two color data (L*a. a*a. b*a), and (L*b, a*b, b*b) is l=SQRT {(L*b- 
L*a) 2+(a*b-a*a) 2+(b*b-b*a) 2}. 
It asks from ********. 

[0146] Then, the 2nd color data are calculated as this straight-line type using 16 and 17 (step S238). In addition, 
the constant t given to the 2nd straight line is t. = It is set to 16/17. And this constant t and L*L = (L*o-L*1) 
xt+L*1 a*L = (a*o-a*1) xt+a*1 b*L = (b*o-b*1) It asks for the 2nd color data 251 (L*2. a*2, b*2) using the 
calculation formula of xt+b*1. Then, the L*a*b* value (L*2, a*2, b*2) of the 2nd color data is changed into a 
CMY value using LUT207 (step S239). 

[0147] The 4th straight line which ties the 1st color data and target color data with the gestalt 2 of this 
operation as mentioned above, and the 6th color data located in the intersection of the maximum outline of the 
color gamut of CRT, It asks for the 4th straight line and the 7th color data located in the intersection of the 
maximum outline of the color gamut of a printer. The distance between these 6th color data and target color 
data. Since it constituted according to distance ratio with the distance between the 7th color data and target 
color data so that the location of the 2nd color data might be computed, the 1st color data are convertible for a 
more suitable location. 

[01 48] In addition, although the gestalten 1 and 2 of the above— mentioned implementation showed the case 
where the color data in the color gamut of CRT were changed into the color data in the color gamut of a printer, 
this invention is not limited to this and can be applied to conversion of color data between [ various ] color 
picture devices, such as a printer, CRT, or a scanner. 
[0149] 

[Effect of the Invention] As explained above, according to invention of claims 1, 10, or 19, at the 1st color data 
and same color phase include angle The 4th color data of an achromatic color are acquired by these 3rd color 
data and this lightness in the 3rd saturation color-data list the inside of the 2nd color gamut — most — high — 
On the 1st straight line which tied the 4th acquired color data and the color data corresponding to the black of 
the 2nd color gamut. Target color data are set up on the 3rd straight line which tied the 2nd straight-line top 
which tied these 4th color data and the color data corresponding to the white of the 2nd color gamut or these 
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4th color data, and the 3rd color data. Since it constituted based on the set-up this target color data so that the 
1st color data might be changed into the 2nd color data, it is guaranteed that the 1st, 2nd, and 3rd straight lines 
are surely contained in the 2nd color gamut and it can surely change the 1st color data into the 2nd color data. 
[0150] moreover, according to invention of claims 2 or 1 1, rather than the 3rd color data, when the 1st color 
data are low lightness The 1st color data are changed into the 2nd color data based on the target color data on 
the 1st or 3rd straight line. Rather than the 3rd color data, when these 1st color data are whenever [ Takaaki ] 
Since it constituted so that the 1st color data might be changed into the 2nd color data based on the target 
color data on the 2nd or 3rd straight line The lightness value A of the 1st color data, the lightness value B of the 
3rd color data, and the lightness value C of target color data surely serve as A>B<=C or A<B>=C, and the 
inversion of a lightness value and a saturation value can be prevented. 

[0151] Moreover, according to invention of claims 3 or 12. the 4th lightness difference which the difference of 
the lightness value of the 1st color data and the lightness value of the 3rd color data makes is computed. Since 
it constituted based on the height of the lightness of the 1st color data and the 3rd color data, and the 4th 
lightness difference so that target color data might be set up on the 1st straight line, the 2nd straight line, or the 
3rd straight line The steep rise of the lightness value produced in case the 1st green color data of low lightness 
are changed into the 2nd color data can be reduced. 

[0152] According to invention of claims 4 or 13, moreover, lower [ the lightness value of the 1st color data ] than 
the lightness value of the 3rd color data, when the 4th lightness difference is larger than abbreviation 50 Target 
color data are set up on the 1st straight line. Lower [ the lightness value of the 1st color data ] than the 
lightness value of the 3rd color data, when the 4th lightness difference is smaller than abbreviation 50 Target 
color data are set up on the 3rd straight line. More highly [ the lightness value of the 1st color data ] than the 
lightness value of the 3rd color data, when the 4th lightness difference is larger than abbreviation 50 Target 
color data are set up on the 2nd straight line. More highly [ the lightness value of the 1st color data ] than the 
lightness value of the 3rd color data, when the 4th lightness difference is smaller than abbreviation 50 Since it 
constituted so that target color data might be set up on the 3rd straight line, the straight line which ties the 1st 
color data and target color data It will have a big include angle from an achromatic color shaft, and the steep rise 
of the lightness value produced in case the 1st green color data of low lightness are changed into the 2nd color 
data can be controlled. 

[0153] The saturation value ratio which did the division with the saturation value of the 5th saturation color data 
is computed, moreover — according to invention of claims 5 or 14 — the saturation value of the 1st color data 
— these 1st color data and a same color phase include angle — the inside of the 1st color gamut — most — 
high — Based on the saturation value ratio and the 4th lightness difference which were computed, compute a 
weighting factor, and since it constituted based on the computed weighting factor so that the location of the 
target color data on the 1st straight line, the 2nd straight line, or the 3rd straight line might be computed Target 
color data can be arranged in the suitable location according to the value of a weighting factor, and the 
phenomenon in which the saturation of the yellow of high saturation decreases sharply etc. can be prevented. 
[0154] According to invention of claims 6 or 15. moreover, when the 4th lightness difference is bigger than 
abbreviation 50 this — the value which did the division of the value which subtracted abbreviation 50 from the 
4th lightness difference by abbreviation 50 — a weighting factor — carrying out — this, when the 4th lightness 
difference is smaller than abbreviation 50 Since it constituted so that the value which multiplied the value which 
did the division of the value which subtracted the 4th lightness difference from this abbreviation 50 by 
abbreviation 50 by the saturation value ratio might be made into a weighting factor, a suitable weighting factor is 
quickly [ simply and ] reckonable. 

[0155] Moreover, according to invention of claims 7 or 16, lower [ the lightness value of the 1st color data ] than 
the lightness value of the 3rd color data, if a weighting factor is 0 when the 4th lightness difference is bigger 
than abbreviation 50 Make the location of the 4th color data into the location of target color data, and if this 
weighting factor is not 0 The location on the 1st straight line corresponding to this weighting factor is made into 
the location of target color data. Lower [ the lightness value of the 1st color data ] than the lightness value of 
the 3rd color data, if a weighting factor is 0 when the 4th lightness difference is smaller than abbreviation 50 
Make the location of the 4th color data into the location of target color data, and if this weighting factor is not 0 
The location on the 3rd straight line corresponding to this weighting factor is made into the location of target 
color data More highly [ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, 
if a weighting factor is 0 when the 4th lightness difference is bigger than abbreviation 50 Make the location of 
the 4th color data into the location of target color data, and if this weighting factor is not 0 The location on the 
2nd straight line corresponding to this weighting factor is made into the location of target color data. More highly 
[ the lightness value of the 1st color data ] than the lightness value of the 3rd color data, if a weighting factor is 
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0 when the 4th lightness difference is smaller than abbreviation 50 Since it constituted so that it made the 
location of the 4th color data into the location of target color data, and the location on the 3rd straight line 
corresponding to this weighting factor might be made into the location of target color data, if this weighting 
factor was not 0 When arranging target color data in a suitable location according to a weighting factor, 
displaying the incorporation image from a scanner on CRT or reproducing the printing result of a printer by CRT, 
color data can be changed efficiently, without being accompanied by the rise of lightness. 

[0156] Moreover, since according to invention of claims 8 or 17 it constituted so that the 4th straight line which 
ties the 1st color data and target color data, and the color data located in the intersection of the maximum 
outline of the 2nd color gamut might be used as the 2nd color data, it can ask for the 2nd color data nearest to 
the 1st color data simply and quickly. 

[0157] Moreover, the 4th straight line which ties the 1st color data and target color data according to invention 
of claims 9 or 18 and the 6th color data located in the intersection of the maximum outline of the 1st color 
gamut. It asks for the 4th straight line and the 7th color data located in the intersection of the maximum outline 
of said 2nd color gamut. The distance between these 6th color data and target color data, Since it constituted 
according to distance ratio with the distance between the 7th color data and target color data so that the 
location of the 2nd color data might be computed, all the color data out of the 2nd color gamut can avoid the 
problem which an assembly and gradation crushing produce to the maximum outline of the 2nd color gamut. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view explaining the fundamental concept of transform processing of the color 
data based on the color-data inverter concerning the gestalt 1 of operation. 

[Drawing 2] It is an explanatory view for explaining the difference in the 2nd color data in case constants are 70, 
50, and 30 whenever [ saturation serious consideration ]. 

[Drawing 3] It is the functional block diagram showing the configuration of the color-data inverter concerning the 
gestalt 1 of operation. 

[Drawing 4] It is an explanatory view for explaining the correspondence relation of the three straight lines and 
the 1st color data which the target color-data calculation section shown in drawing 3 uses. 

[Drawing 5] It is an explanatory view for explaining into the target color data on which straight line the 1st color 
data are turned and changed. 

[Drawing 6] It is an explanatory view for explaining the location of the target color data on three straight lines 
which the target color-data calculation section shown in drawing 3 calculates. 

[Drawing 7] It is a block diagram in the case of realizing the color-data inverter shown in drawing 3 on a personal 
computer. 

[Drawing 8] It is the flow chart which shows the conversion procedure of the color data based on the personal 
computer shown in drawing 7 . 

[Drawing 9] It is an explanatory view for carrying out supplementary information of the conversion procedure 
shown in drawing 8 . 

[Drawing 10] It is an explanatory view for explaining the concept of the color-data inverter concerning the 
gestalt 2 of this operation. 

[Drawing 11] It is the flow chart which shows the conversion procedure of the color data concerning the gestalt 
2 of this operation. 

[Drawing 12] It is an explanatory view for carrying out supplementary information of the conversion procedure 
shown in drawing 1 1 . 

[Drawing 13] It is an explanatory view for explaining the conversion concept of the conventional color data which 
change the color data contained in the color gamut of CRT on L*a*b* space into the color data contained in the 
color gamut of a printer. 

[Drawing 14] It is an explanatory view for explaining the conversion concept of the color data based on the 
conventional technique 3, and its trouble. 
[Description of Notations] 

1 Color Gamut of CRT 

2 Color Gamut of Printer 

3 3rd Color Data 

4 4th Color Data 

5 1 St Straight Line 

6 2nd Straight Line 

7 3rd Straight Line 

20 Color-Data Inverter 

21 Data Reception Section 

22 Criteria Color-Data Acquisition Section 

22a High saturation color-data calculation section 
22b Achromatic color color-data calculation section 

23 Data-Conversion Section 
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24 Target Color-Data Calculation Section 
24a Lightness difference calculation section 
24b Weighting-factor calculation section 
24c Location calculation section 

25 Transform-Processing Section 

201 CRT 

202 Personal Computer 

203 Printer 

204 Look-up Table (RGB->L*a*b*) 

205 Look-up Table (L*a*b*->RGB) 

206 Look-up Table (CMY->L*a*b*) 

207 Look-up Table (L*a*b*->CMY) 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 3] 
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^l£75;«;7-7"-i5'<?:|5]fet@^;gT\ ^ 
y >^ ©fe^ 2 T-ftti ii^jgifcM 3 7 -X 3 

i:^K#L. ^4«;*7— i5'4*5J:l/ 

9 <r>mL 2 (7) efejc^fjES-r -5 * 7 -x-^ ^t^htm 2 

3 Sr;g^fcm 3<r)Wkl ©v^-f^^^Hcms•r^) g 

^*7-f*-^9. 12, 1 5*3j:t;^l 8{cS':3i/^T, 
^10*7-x-^8. 11. 1 4±Jj:i;«l 7*:ll2© 




1 

mi^'A^^i^ i 9 $nfc^ 4 (DA 7 -7^- ^ t III 10 

(D &&{cMit-r?> iJ7-'f—^ t *|g^fcm 2 coiii^± 

$ /c ttflU 4 © 7 -7- iS' ,t 3 ® 7 -X - ^ 

t @ ^ * 7 -X - ^? {cso* I N T ffrtEm i(DA7 
t^m^tczt ^^mtir^iJ7-7'—^m.^m.m. 

[|f*il2] ButE'^m#l5(i. mtmi<DlJ7-7- 20 
^/5i5BfIIS®3©;^7-x-i5' J; "9 t>®PJ^T'fc-5»^{C 
fl. HifKmi*fc(im3©Ea±oi#;^7-7-i5'{c 
S':5^^TtfIl^|g 1 7— 7— ^ SrMISm 2 7—7 
n.%\(DA7-7~'^tmuW.Zo:>lJ7 
-7-^ J; 9 h'mm^xh^m^\^\-t. SuiaB 2 Sfcfi 
m 3 cDtta±© g 7 -7-^5' {rS<5v ^TH^ItS|| 1 © 
13 7-7" -9 StMIE^ 2<DU7-7'-^ K^^-r ^Z.t 
^#mt-r5tl*Ji 1 }cffi^©;{;7-7-^^«|ge. 

MfEHl ©*7— 7— ;J'«C)e^SfiIi:MIE|g3<D;i7 7— 7 30 

-^©?^^{air <^ii;j5;i-rB4 ©i^ansr^m-r 5m 2 

tulE® 1 (D;^; 7— 7— *3 iO^ttifEm 3 <^;* 7— 7— ^ 
7-7-^'^^igSo 

[11*31 4) fjlElSS^Stt. BuEmi»;«'7-7- 40 
^©Wg{i>J5Mtem3©;*7 7-7-i5'©0Jg{iSJ; 9 'biS 

tCft. MIEmi©itti^±{CBf|t2a^*7-7-^^|gS 

Hlllsmi«*7-7-^5'©?qS{g;d5MEm3<D*7 
-7-^<0PJ«ffiJ:t)'bte<. milEm4©!^SII 
!iS|i&5 0 J; 9 t>/h$i>^-g-fctt. BtJfEmsrojtiHiJctii 

iES#;«7 7-7-^^ig^L. BMEmi®*7-7-^ 

<. /4^o, Huiem4(DBJg^m5 0 

JCtt, SllfEm2(7)a:i||±fcMEB^*7-7-i?iS:gl:^ 50 
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BUKmi<^*7— 7-^OBJSiiI;i5ffi|e||3(75;<;7 

-7-^t^8e-Sffij:!?t>ii<. *^o, Miem4©BJ^^ 
;65|IS5 0 J; !5 'b/jN^i^^-g-lcfJ, frlBm 3 ©ji[ili±{CHfr 

IS e 7 -7 - ^ *KS-r 5 r <!: 1 1- 5 
Z\ctm<Dii7 -7 - ^ '^^mSBo 

HUfEm 1 7-7-^(7);^«ffi?^^m 1 7-7- 

i^Tmrismi^itll. m2(7)EiSI*fcf±m3©iti^J:0 

MEi^* 7-7-^'©fi!:B^®a-r5fii:e®a^s 
^m^tz^t ^mm t-r^ m^m. 3 * fc f± 4 tciEgj© * 

LfcffifcsutE^^sm^s cfcis^tufES^^^^ -r-5 

go 

7-^ <750JS{t*5ffi|B^ 3 7 -7- cDI^SIil J; 9 
ibiS<. *^o. MEm4©KSIim5 0J;<9t>:*:t* 
^{c. mrE»^^fc;6S0T'S>ntf. BtrEm4(7);{;7- 

7-^<Ditm^mBnmiJ7-7-^(Ditmtu i^a 

1 <DmB±<D&m ^HuE e 7 -7 <7)^5a ^ 

miEm 1 (Di}7~7~^ (Dmmm^mmm 3 7-7 

-^(0BJS{jtj;i9'bfi<. 34^0. mJEm4©BJg^d5il& 
5 0 J: t) t/J-^ 'i^-^lc, HuEm^#ic;65 o X'hHU. 
BuEm4 ©;<7 7-7-^'<^fi[BSrHuES^* 7-x-^' 
(Dfiig^t. f^^^Sc/i^OT-^ift^xtf. ^(DM^mm 
(-^fjcr^i-^BuEm 3 tDiti^±(7)^B^BtlEgS;f 7-7 

-ij'o&Hiru mmmi(oiJ7-7-'^(Dm^mi)m 

Em3©*7-7-^'©WSfiiJ;91>S<. d^o. mrE 
m4(D?^SM;i^li&5 0ii9'b:^t^<c^(c. |fjEa^#. 
fcTl^ 0 T'fcixif. mlEm4©*7-7-^'©{£S^tuE 
a«*7-7-^<D{£Si: Mfi^#fc;&5 0T-/ifttL 

::<DS^«i[ic>tfr>1--5H5Em2<Dii:iiS±<DCtB<^ 
BfiEi^*7-7-^<^{iLSi: |fiEmi<^*7-7 

(D?qg<fi^vg{ifS^ 3 (7);(7 7 -7-^ OBJSfi J: t) t. 

■^t^. MEm^^icA^OT-fctttf. ttlUm 4 0^7-7" 
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Bo 

[11*981 mtmmmm. mmmi<D:^y~r~ 
7m^-rnf)^-^icfm<D:f]y-'f-'^m^mmo 10 

7'—^tmBSU:^y~f~^t(Dfn^(Dm^t. ^7© 
* 7 -T - ^ t Mie @ ^1 7 — r - ^ <!: CO Pal <DSg^ t 

i-5 r t ^r^mirl-SflJ}?^ 1 ~ 7 ©t^-f ^x**-olCiB 

«©;(7 7-x-^'^^ag*o 20 

V>T^^ 2 ©fettErtcoS 2 <Dl3y~^-9 \z.WM-^^ 

mjten 1 oijy-f—^ t m^^aik^x\ mmB 2 

lsm2©fe^<DmfemJcS-r5;t7 7-x-^5'i:^^^A/fc 30 
mi©Ei^±x ^B4(D;5;7-r-^irBflfell2(Dfe^ 

^ tz.\-m.W,4(r>1iy~^'~9 tmm% 3 7— r-^ 
[»*31 1 1 ] MiB'^^I5gf±. MtSm 1 <7);!7 

~9f)^mmm3(D:t}y~7'--^x'oh\&m^xh^m^ 40 

Jcfi, HilfB^l *fcttm3©it^±(Dg^;i7 7-x-^ 
(cS^i,>TtfFfE^ 1 ro* y-y"—^ ^mum 2 0*7- 

S^l(0*7-T-^'/»5HfrteB3(0* 

^-x-^ii? ■biiPJit-efc-5»-&}cfi. fiirlES2Sfc 

3 Wit^i© }ca':5l ^TS^FfS|| 1 

(jyUy-y'-^ ^mim 2(r>:fJ y-y'-^ KWgkir^ ZL 

mUmiO:by-7'-'9<DmmmtmW.m3(DiUy-y' so 
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-^©i^SffiicDii^5/j;i-^4 ©BjaMSr^a-rs^ 2 

MIE^ 1 » * 7 -X - ^ *5 i tJ«HiFlE^ 3 © ;(7 ^ -X — 

tlfc||4CQP^;^||(cSoV^-ttiItEl|l ©E^±. 112 CO 
Ei^±4 fc (1^ 3 ©itii_h{ciiifE a 7 — r- ^ 

^-^^r <b^!i#m<t1-5»*«l 0 4;^H1 IfcfE^o 

[11*11 1 3 ] milS^^lgli. ttlEB 1 ®* 7-7 

-^•{-(1. M2^1©E^±fcmlfEiS;^7 7-7-^S:K 
^L. SllfEl|l©;«7 7--r"— ^<OBJ^'(iI^5milE;^3(D;^; 
7-7-i5^©MSffij:<9t>®<. 34>o, filflBm4©?BS 
|I;5^'B& 5 0 i t>/h$ (/^^-^{-{Is tuEH 3 ©EM±tC 
mIiegiS*7— 7— ^Sr^^L. mBMl<D:^y~y^— 

<. /J^o. fiBEm4©BJSMm5 Oct«?t>:*:ti^»g' 

{c{±. S1fE^2©Ei^±{cmrie@^;^7-7-<5'^K^ 
BiIfS^l©;^7 7-7-^©e^^{it;55tfIfe|g3(D;*7 

1 2 {c|Eft©;& 7-7-^5' 
[»*«141 StitE^^ISfi. 
mrlEm 1 <DAy-y'—!'(Dmmmmm l c^Uy-^- 

i/^TfifilEmioEi^, ^2©E^*fc{i^3©tt^±© 

MfEi#*7-7-^«^gsr^m-r5^e^mxg 

^^tfii:?:#fti:-r?.IS*«l 2*;fc»l 3(c|5i6© 

;«7 7-7'-;5'^t^;^fe<. 

[It*ili5l ififfE*^'^ic©ttSXgf±. ffifEm4« 
BJ;SII;i^fi&5 0 <t 9 ^i^-^ I- f^m4(7)§qS^ 
e>ll& 5 0 l^fcfiSrliS 5 0 T-|^@ Lfcfit^HUlES^ 

f±. IIS5 O;5^bB4(D0JjK3l^igDfc1it^ll&5 OT'^® 
LfdajCBuIE^Sm^^S Cfcffi^fllEa^^iciri-^ 

zt^mwit-nm^mi 4icis^(o*7-7-^'^m 

1 6 ] itlfEfifigaixgji. HtllE^ 1 <D:i3 7 
-7 - (D ?^g{g;55 HulE^ 3 © * 7 - 7 - ^ ©?^S{g J: 
*)h&<. 3l»o. 4 ©e^SMii^MEBS 5 0 J; «9 t> 



5 

mm^m s o i 9 t^b^^^m^K. mBm^^mti 0 -c 

1SJ;9t>if<. d^o, SiFfE^4(7)0JS^m5O<tf9'b 

/h^^i^-g-tc, tutsai^;^#i^;i5 0 -efctbtf . tfrE^4© 20 
5 HfiEm 3 ©ii:«l±©^B^HifE i 7 - ^ 

[11*9 1 7 ] tuE'^^xefi. Hute^ 1 7 -X 

[If *9 1 8 ] iuK'Xmxgfi. mmm 1 

m 1 (o^m<Dmt^n(o^mz&m:i-?>m e 7-7^- 

^J'i:. MBm4©ii:^tHtllE^2Wfe^<^ft^$Ii05^^ 

m-r^:: t5:^mi:1-'5lf*JSl o~i 6©^^-f^^;5=>- 40 
o iclESctD 7 - 7 - ^ ^m:^ffio 
[tS*3l 1 9 1 B 1 cDfe^tC-^StlSm 1 7-x 

9 ^ 3 ^ t' ^ - ^J' {cUtT $ -fr -5 7° n i/ 

milE^i<75*7-7-^'^l^feta:^^«T% mWM2<n>^ 
^rt-Cft t>ili5^^/j;^ 3 (D* 7 -7 -i? 3 o 

*7-x-^5'i:l^fHS-Ci|!^fe©^4 0*7-x-^'Sr 50 
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m%m.%^mK i 9 $ ix;^:^ 4 7 -r - jo J; 

■amm 2 o^iiroiifetc^fjcEc-r 5 * 7-x-^ 

fcmi«jtt^±^ fim4 0;(7 7-x-i?iBj:tKtfifB^2 
©fel^oe&tC^^Si-^;^ y-r-iJ' ^|£^fcm 2 ©it 
i^±$fcttf^^4 7-x-^' JaiOftflfEB 3 7 
-X-^J' ^^^fcm 3 (DmMiL\C i 7 -7'-i5' 
^ L. t fc g 7 -7 - ^ fcSol ^-C ifftfiB 1 

7-7-;? SrBuEm 2 7-x-^? tC'^«|-r-5^ 

[0001] 

[«I^WjRt-5g^S5)-»l ^©HBJfi, CRT^<D;{;7 

-m^m^wm 1 o-fe^fr-^sixsm 1 ®* 7-7^-^ 

^'i5'^«;^77-®^m^©m2®feitrt<DfjT^ 

7-7-i5' ^cs-^l^Tf^B 2 (D^mn<D% 2 © 

;!77-x-<5'{C^l^f 5;*7-x-i5'^m^e. ;&7- 

r i: /j; < Sb*^ < y~f~9 ^mmi-^ .k H^X^ 5 
* 7 -7 - 7 — r- ^m:^*J J: tj«IB 

[0 0 0 2] 

BS6 0-1 0 5 3 7 6-§-<iiS (^^*fifc^|!f 1 ) tCH, ^1 

<D * 7 - A m;^8l§§{c^s#f 5 m ^ n ^ * 

7-7-^ ^<Dm\(D:hy-^—^ twwi^mm^^ 

2 (Z)fe^t^Six§m 2 ro* 5-7-^{c^ 

■So 

[0 0 0 31 lai 3f±, L* a* b*^^^±-X?CRT©fe 

^}c-^^Jis*7-x-i5'^7'y >'^<D^m\^^ifi^ 

Lfc®J^3 0 1 flCRT(D#,*^=^^U mBXT^htcm 
L* a ' b ' ^rax-fl. l' < /^tlfi^i ^ ir'BJS 

9. b";i^:&<D«S^tt*54otpfa#fe(0|S^ir/jr5o 
[0 0 0 4] mm (a) tC;^-rJ;9(C. CRTtC^^T* 
t^*7-r — 3 0 3. 306, 3094o<tt/312 
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i)^t^^iJy~f~9 ZO 3 0 6. 3 0 9*iJ:U«3 1 
[00 0 5] rcDfc*, rotS*fi^$pi{cJ:ixtf> :f]y 

M^fe©;<;7-r-<5' 3 0 4{C^B Z.<D^y~f~ 
^ 30 3(7)feS:*7-T-^ 3 0 4{C(Fii»t-C^|J|-r5:i 
i:fcJ:«5. * 3 0 3 {c^sTfSi-S* y-f'-^ 

3 0 5 ^Wl-fSo 

[000 6] Sfc. ^gcDFK^^Wfe©* y—'f—^ 30 10 

t^^iiy-f~^ 3 0 6 i:ISlD0JSSrj^oM^fe©*7 
— r-^ 3 0 Td^g L. rcD;^;^-^-^^' 3 0 6<D#, 
^*7-r-i5'3 0 7tc(BHt-C'^m-r?>Ci:{cJ:<3. 
7— t"— ^3 0 6{c*rf£;i-5;<J7— X— a o 8 

-r?.o nm^. *7-r-^'3 0 9f±;*7-x-:?3 1 

0(C[^ft-t'^^LT*7-r-i5'3 1 iJy 
-T'--^ 3 1 2(4;«7 7-x-^5' 3 1 ZK^\-fX^^\^X 
^ y~^~^ 3 1 4 5r®#-r So 

[0 0 0 7] Z.<D^b\^. 1i^ii^^'^%W^\X'\%^ iJy 20 
-r — ^30 3. 3 0 6. ZQ%m.XIZ\2-kWkf 

3 05. 308. 3 1 1 t5j;053 1 4?rffli/^-5o 
[0 0 0 8] <bc5/4\ ;!)^/?>^?>t**S^ffi(-f4. PM(n 

iiV^J|feCCi;*7— X — ^ 3 0 3^^^(75i^l^#fe©*7 

3 0 6 ^'^ifel-S^'&f-. ^«©^S^^;*;#<{S 
fctxtf. /<f-f--^i/*v?'ii:''S:T''f i/^;!^*^ yXU 

[0 0 0 9] sfc. z<DU^s.mi^m^^xmm (a) 

tc^l-;^; 7-7^-^3 1 5J^»3 1 7^m^Vtit LX 
fc. ^«l^<D;t;7-x-^;4S7'y y^O^mz 0 2 ©lis 
H^1-<D*7-x-^3 1 6-^3 1 8\Cf£:S,t\f^7f'^M 

[0 0 10] C<Ofcit>. Uihanen, p. ^i^(Df^:iC TColou 
r Reproduction Theory based on the Principles of C 

olour ScienceJ (t¥5fcS^^ff2) T'fl. ^1(D*7— A 

tb;'ja^(c^#-t5mi©fe^(c-^Sti5^i<7)*7- 40 

7^-^<D^T^. ll2cOfe^(Dfti«|^Si:S{SB^SOtf 
-Am;^^^{-fe#1-sm 2 ©fe^fc-^SnS^ 2 ©;i7 

[0 0 1 1] lai 3 (b) t4. :L<Dij^m^m2icx^^ 
y~7'—f<Dmmtit^mm-r^tz}b(Dm.mmx-h^o 

i$iZ 0 2©i5|g^t-©*7-x-;5' 3 2 6}6XlfZ 2 8 

tt. y^(D&mz 0 2(DmMmmmtmi&m&w.ff) 

f ra©§3Si[SrJtoiE^fe©*7-x-^' 3 2 2 tcrSilt 50 
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T^l^^tl.. :tiy~f—^3 2 7ioXXf3 2 9^m%-r 

So 

[00 121 irt£t>h. :i©t^5RS^B2-cn. r 

3 2 2;i57»iJ i/^cofej®3 0 2rt{Cifi^>-f#S-r'5:i 

liij-r S i: ii^T't ^il^-fe/i^^i < . ±faPpm^C 2 
yjr-rSo *fc. r©tie3l?S^ff2(Cj;nii. 
fe(7)*7— 7 — ^ 3 2 1 {>:ol/^T(4:*7— X — ^ 3 2 3 
Sfc^-Scoi^l/^WfeW^y-x-^ 3 2 4 
{coi,>Tfi;<7y-r-^ 3 2 5 tC'^m$;h.Sfcfe. ti^jR 
ftW 1 i 9 f4^«Oig:T;65teic^ti. ±IEPb^S^. 1 t^m. 

[0 0 13] tr^^^. i)>t^^'^^mi2^m\'^fz.^^ 
mt>xm±tmm i^xf rp„m#.3j <^l/^5) /J^^-f 

So '^l^mi©*7-x-^5'©0J;gfiAi. fg;<;7 
-x-^i:l^fe^a^«T'7°y y^<D^i$.Z O 2}c-^*tb 
S*'bi^SPiK^£*y-7^-^5'3 3 2©?q«{fiBir. 
(Dmmm^n-:>Mm&<D:^ y-v"-^ 3 2 2<7)H^SffiC 
i: ©>*c/hH#;6^ A> B > C^L< »4A< B < C ir^SS 

[0 0 14] fcirxff. I^IH (b) fcs^i-*7-T'-^ 
3 3 0i::^;7-7-^3 2 l^c^i-rSt. *7-r- 
^321 <D:^M(Dm&mtiXXfm&mi. ^y-f-^ 
3 3 0©BJS{i*sJ;0^5i^{iJ; "9 tiiiv^ l.*>\^t£i^ 

r©;^7-T'-^3 3 0tr^i^L/c:*7— X— ^3 
3 1 t. *7-7-^ 3 2 1 Sr'^^LfcS 2 Zf^}AM 

-rsi:. 3 3 1 (Dmrnmi-x^mmmK 

137-7^-9 3 2 3©iqSfit*J±t;'S^SffiJ: 9 'bii5< * 

[0 0 15] z.(Dfz^. *ScoaSAlcj; I9¥figl 0^ 
1^200 \z)im^Mz.^mW- 10-8865-§- 

miz) {cf4. ^i<Di]y-xm:hmmc^^ir^^\ 

-x-iJ' t m^^f^rnxm 2 ©;«7 7-AtH;^i«^(ctfe# 
•r s^ 2 (Dfe^ic-^^ttsfewif -eft-biij^gji;;? 7- 

® 2 (D ;i!7 7 -X - ^ S: * «) S 7 -X - 

^$nTi'»So 

[00 1 6] 01 4(4. w©tJ§5^S^R3{Cj;S*7-x 

- cD'^mm^-ttio J; xf^ ©p>gje,#. ^iftpj-r s cDiftpj 
mr-feSo iHjiii (a) icT^-Ti^tc. ^©?^«a^ff3-C' 

f4. CRT©fe^3 0 ll*i©*7-x-^?3 4 3. 3 4 

9iS^UZ 5 2 tm^n-^^X-yV y9<D^i$.Z O 2f^ 
©ft'bi^^S^^;<7 7-x-^5'3 6 0<t. |^;&7-x-^ 
3 6 0t(^?q<KT-M;^feW*7-x-^?3 6 lir^riti^ 
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tfj:^:^^-^—^ 3 4 3. 3 4 9*5j;l^3 5 2 Sr^ © 
mB±i:.iZWit?>:il7-r'~^ 3 4 4. 3 5 0^0^0^3 
5 3fr|6l(tT^^L. ^m^<D:Uy~f—$'3 4 5. 3 
5 IjoiO^S 5 4^K#-r5„ 

[0 0 17] -r^itih. z(DUM^m3<Dh<D\i. 
m<Diiy-f—^ 3 4 3(D^mmmnfiun\^^\i.^n 

1^W.ttiy). d^o, ^(DlJy~7''-?Z4 3(Dmm.m-b^ 

[0 0 1 8] PJ^tC. ;(7 7-T-;5' 3 4 6*5±tJ«3 5 5 10 

*7-x-^3 6 2 t. mi3y~y—'?3Q2tmmS. 
T'il^fe©;*7-x-^ 3 6 3 t $rIlltp(D-,^.^^3 4 
2X'mtnMX''i^XI. ^(DnMUz^W-f^tiy-y- 
^ 3 4 7*Jj:t/3 5 6}ClR](tT^«ISr*3r/jrV\ — 
r-^ 3 4 8*5J:0^3 5 7S:Sf#-r-5= 
(0 0 19) Z.(DXo\^. ^©1t*S^S3iCj;ntf. 
^S^i;* 7-7=-i? \'5.HmM±.<D^m&f.ii:tiy-'f~'^ 

(P«m^.i) ^mmi-^^t-b^X 20 

3) {Col/^rt^r^1-5rir:65r♦t?)fcfe. CRTid^ 
*Lfcfe<Srry ^'iJ'-efP^iJ-rSJ: P^i^-g-i-fi. 1S*T 

(0 0 2 01 

/ci*7-®^?^CRTx^;^7'WJiff^i-5«-^, 30 
[00 2 11 014 (b) fl. r©ti^5feK$ff3<^fflV>fc 

3 7 iflCRT«)feiS^^U %W<iyf^\^-kM^3 7 2 

t5o a';i5lE©ffi^f±4oiatf*3L-rif>-^fe(7)^ 40 

^^r a*;65:ftOM^fliotJtpiaig^fe<D®^i:/j: 

5. 

[0 0 2 21 |5](1^C^^^^T. 3 7 4 li. 

T-^ 3 8 1 irl^feffi:^^^T-CRT(Dfe^3 7 1 l*5T-ft 
3 8 4i:. ^;*7-x-^'3 8 

4 tmmmx'mm^<r>:)jy-7'—^ zsst ^mfyjtm 

mXh'O. -^,^3 7 3fi. *7-x-:? 3 7 Sioi 
0^3 7 8 tl^fe1=a^ST*CRT(Dfei^3 7 1 fyXMhM 
m&tti::^y-T-^ 3 8 6t. l^*7-r-^3 8 6 i: 
mmmX'mm^<D^y-T-i' a a 7 ^:^l:^^fc:itt«|T' 50 
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[0 0 2 3] ZZX\ :l(Dm^&.m3X^i. l3y~^— 

*fc*<7>B^Sfg^5*7-r-^ 3 8 6 <tS»tnff3£ 
VMSt'I^^SirTi^J; 9#tH$n5-,^,^^3 7 3±(^ 
3 7 6(«l|S]ltT^iil$tt. i3y-y'-9 3 
7 7S:»^|■r5o Sfc. 3 7 8fi. 

x-^ 3 7 9(c^^$n. ^^-r-^? 3 8 1 fi. *7 
-T-^3 8 3}C^m$tt5o 
[0 0 2 4] Z.<Dmk^m3Kii^\-t. tl 

y—y~9 3 7 5tJj:0«3 7 S^Uy—y'—i' 3 7 7*3 
J:UJ3 7 9(C'^mi-5^{C. ^(OBJ^ffl;i5;^;^is(c±#-r 
^fcfc. '^^^(O^^-f'-^^CRTT'^/i^-r^i:. 

[0 0 2 5] *>*^5eBSffl[(D±#*s^-f5astt. m% 

}Cj:oT^fe1-5CRT(75fe^3 7 1 
tCj;orilfe^5;*7-^y ^^<0fe^3 7 2(Dm^h 
ti>f£<Omt£?>fcl^X'h^o M:Wmzii. CRTTd. ^ 
fe©^Jg6T*'b^g«iil/^;<7 7-X-^ 3 8 6<DB^Sflt 

^^8 0~9 0®S(O/i^/ii9iai^|tir/it9. 
-^.iii^T'^l-ili^S 7 3;6^i^BjS{c{iB-r^®tc*j- 

3 8 8(7)?q«fil*^ ^4 0~5 0SS(7) 

Ji:g?W®</Mfi<k^i5fcfe. ^y-f"—^ 3 7 5idXXJ(3 

[0 0 2 61 Ztlh<DZtt>h. t^f)>^^^&m3X 
fi. ;^=3r-ri-;d^f3(0®>)ix;2^iii^$:CRT}c^^Lfc 

^<Dmm:imtE-r^&mm(^^y-y'—$'<ommi!)^±m 
[0 0 2 71 ::(Dmmit. ±mmmK&^xti:^nfch 

Ltc<0. V^©PnSlJ^*SrCRTT'ff^-rS^ 

m&(D±^iWozt^£<nm!^<*y-y-^^ 
^^iritZtt^X^^^y-T—^^^mm. tiy-y 

■So 

[0 0 2 8] 

(ll3(C.T;i-S2p*7-x-<5'5f#Si5 2 2 IC^ 
JtS) JCioT^lOfe^ (0 1 1 T-H*nfc 

^^lij^ij;) F*io^io*7-x-^ (igiiic^-r*7 

-f'-^J'B. 11. 14. iTtcMJS:) tl^feta^iK 
T\ ||2©fe^rtT'ftt>ii^;g?i^3 0;^7 7-T-^' 
(01 fc^-r:*7— r-^' 3lc*H^:) afemc|S^3<D* 
y-f-9 bn'^^Xim^<r>W.4<r>^y-y-'9 (0 
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-x-^ t ^'i^htz.m 1 <DWM (0 1 \C7T^tWM 5 \cn 

<tLfc®T\ mi. m2*3j:OJ 10 
m 3 <n>Wm.'mW, 2 ©fe^rt {r-^sn-S r t *s{!iiiiE$ 

[0 0 2 9] *fc. fl*il2©|l§q}C;4^/4^-5;!7 7-x- 

T-^fcSo'v^TH 1 <Z);*7-r— ^ ^m 2 

-^J;t) tiSBJ^T'fcS^fCtt, m2Sfcfi||3(^jt 20 
i^±© a 7 -x- (CS^Jl, 1 © 7 -x-^ 
S:m2©*7-r-^5'(C'^Mi-5C<kt LfccOT% ^1 

[0 0 3 0] ^tc. m^m3(D^m\^:^^f)^^:fjy~y~ 

^ ^^mmn. is*js i s ytfi 2 (omm . 

^1 W*7-x-^©§^Sfitirm3(0*7-x 30 
WU |gl«*7-r-^'*Jj;t;^m3©;&7-f-'-^© 

?«gffi©ig^£*3J;yfm4(7)Mig^^cS':5^,^T. ^m^wc 

(03 tOT^-rg^* 7-7^-^^^515 2 4 (cm) 

©H 1 (OUy—y—^ 2 (DUy—y—^ \zMWr^ 

-So 40 
[00 3 1] Sfc. f»*«4(D|6l^{C;!)>/!i»6*7-x- 
^?^l^gfitt. f*5f?JS3<^«?gfC*Dl,^T, i?^^gti, 

m 1 (O* 5-x — ^f^OBJigit/i^ll 3 (Dfiy—y — 9<r)^ 
S{itJ;9t>ffi<. ;!)^o. m4(7)?g^^;i5|i&5 0j;t?t>:^ 

(^W-SiSJ: 9 'b^£< , *^o, M4(^?^^il;45B§5 0 if) 

^>/^$^>^'g•^c«, m3(Dii^±{ce^*7-x-^^ 

iS^L, '§,\<r>^y-r-9(D^^m.i^W,3(r>tiy-y 
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X'O l|2©iIiS±(Cga;{;7-x- 

iJ'^^St. miC0;^7-7-^<^BJ;S{S;5^m3©*7 

5 0i«9'b/h$V^^-^iC(±, m3(DEi^±{Cg^;f7^- 

}i^m.fiy~y-^ t^l^i^mMn.. ^M^m^hiz^ 
fSiikK^^^^Lhlifii^ . ^m^(Dm&<D^i<^:fjy— 

2 <DAy~y'~^\zmmir^mi^'^-r?)mm 

[0 0 3 2] ^fc. m^m5<D^miiC:d>A>^^y—y~ 

^m^mm\t. mmm3^fcit4<D^m\cis\,^x. 

mmimw-^mk m3\c^-rm^%mn^^ 

2 4b [cMJt) mi n:tiy-y—^<Dmm$.m%m 
1 (Di) y—y — ^ t^^^-^B-XW, 1 (r>^i$.^X^hm 

mmf£m 5 (r>:^y-y'-9ommm.xwM. \.fzMm.m.it 

{cS-:J^^-Cfi![tt1S[S¥® (0 3 {C;^-rfii[«^^g|5 2 4 c 
{cm) miWilM. l|2(^il:^Sfc:fim3(7Ditt^ 
}i(D^miiy-y-'}>(D\tW^W-^-fi:itt \.tL<D 

[0 0 3 3] *fc. lf*Il6<7)^PJ{C;*^d^^*7-x- 

¥gj±. mA<Dmm.mii^^5 o J; <? *^-&{ctt, 
fim4©BJKIl75^bH&5 0^jgCfc|t^B&5 OT'^^t 
tcm^m^^mt L. ^m4 0?gSM:6^BS5 0 i <9 
$/i^{C|4, II&5 0/6-e,m4(OPJS^*«^Cfcffl^B& 

[0 0 3 41 4fc. a*JS7(^^|g{cd»;0».5*7— r- 

{S. Bl<^;*7-x-^(7)0JS{g/i5m3<7);&7-f^'-^ 
<DmMii'Oh^<. *»o. m4 0iqSM;45|i&5 0 it) 
"b;*:t«i^{C, fi^#fC!55 0-efetl-«. I|4<D;&7- 

®c;j5 0T'/itttt«. ^(T^a^^^^^mfcm-r-sBicDiti^ 
}:.(D^m.^nm^y-y-^<r>'sm.t\.. mi<D^y~ 

<. *^o. m4(D?qjg^^5il&5 0J:'?t/h$/i^'&IC, 
«^#^;45 0 T*fetv(f. m4(D;<;^-x-^<7)fiittS:g 

ff. r<Da^^fctcmi--5m3(^itii$±Ofifcg^S:^ 

1y^%3(Dl3y-y—9(Dmm{^X'0h%<. 1)^^. ^4 
5 0 J; 9 \>-k^ti^\z^ m^^^m^ 0 T- 
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[00 3 5] S/c. it*Il8©«BJ}Cl*>;{i^-5*7— 

v'—^^m2(D:t}y~7'-^ tir^ZttLtc(DX\ ft 
fc^ 1 y-x-? (ci^^^^ 2 <n>i3y~f~9 ^f^^ 

;6^offligtC*fc^- t;65T't5o 20 

[0 0 3 6] m^m9(Dmmi,z.i)>A>^t)y-'f~ 

^mmmWii. fS*IIl~7 0|gBJ^c*^^^T. '^m^a 

(o^M.k&.mi-^m7 <D^ y-y'-'}' t^^ib. %%m& 
<D:t}y~y—S' tBw^y-y'—f' t<Dr^<Dmmt. m 

7 © * 7 -X - ^ t @ 7 — r - ^ t rn^cDSggf t © 

BgSIJtfcjf&DT. m2(0^y-^~'?<D^m.^n\^ir^ 
Zti:Ltc(DX.m2(D^igi^\ch^:Uy-y'--!'^X 30 

[0 0 3 7] Sfc, m^mi 0<Dmmict>i)>^:^y-y' 

m 2 ©fe^rtT'ft t>;^;gg/£m 3 y-x-^J'afeusc 
i^n 3 oo;* 7 -x-^ t mmmxmm^om ^(Dtiy- 

r— ^Sr®#L (EISOy^.xyT'S 2 2 5~S 2 2 

6) . l^%^iXt:.'^A<Oi3y-7'—?t%2<D^m<Dm 

'BA<D:hy-y — -^ t%2(D^i$.ff)^^\cm(i:-ir^^y 40 
-T^-^J' i: ^^^fc^ 2 OiSi^±*fcH^® 4 7- 

-^^CS':5^^T. ^1 W;*7-x-^$r^2CD;*7-x 
-^tC^^-f^ (ia8«;^X2/7°S 2 2 7~S 2 3 1) 
ri:tL/c©T% ^1. m2*5j:t;f^3<DitigUliJ5.-fm 
2©fe^rtlc#4n?)^i;J^{SiiE$n, ifi>-fmi<D*7 

5, 

[00 3 81 *fc. l(D|ge3fcd>3i^5;«;7-x 50 
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if*«l 0CD^BJ^CtJ^^T. m\<DiJ 

y-'f—^i)^%S(Di}y-7'—^iiy)h&M&xh^m 

So"v^T|| 1 <^;i7 2 y — r— ^{c^ 

i^L. fgUl ©*y-7=-^';4^^3<D;i(;y-T-i5^ j; !9 
'biiil^^-Cfc5^'a-(c»4, ^2^fc{4||3©iti||±©i 
y-x-^J' {ca^i,>-cm 1 y~^-9 ^m2<D 
*y— r-^fc^^-rsr t i: LfcOT\ ^l«;*y- 

i:. g^^y-y-iJ'WBJSfSCir/S^ ie^^-fA>B^C 

[0 0 3 9] *fc. 11*5.1 2<Z5^BJ(C*^7!)^^;^y-T' 
-^5'^m;^j£H. lf*JSl0^fc{±l 1©^0J(C*D^^ 
T. mi<^*y-x-:?<^PJS^irm3(^;(7y-x-i? 

/T^1-^X2/7°S 2 2 5) . Ml «;^7y-x-^*iJ;OJ|| 
3©;*y-x-i5'©BJS<Dii^g;. il§5 0*3 J;0:|s4 ©BJ 
SUtcS^Ji^T. mi©Eill±. m2©E«|±*fcf4^ 
3©E^±{Cg^;«;y-x-i5'^K^^?) (EI8}Ot^1- 
;^XS/y'S 2 2 9~S 2 3 0) Z.ttLtz(DX\ i&m& 
(Om^<Dmi(DiJy-y'—^^m2(D^y-y'~-^Km. 

[0 0 4 0] Sfc. m^mi 3<D^m\C-/)^A^^:tiy~y' 
-^S^m;^fe(±. 2©|gi^{c43V^T. mi©;!t; 

y -■ r-^©8^*ffl*^^ 3 y-T^-^W^BSflti 9 
. m4(DBJ^^;45ug5 0 J:«5 t>;^$V^^'^ 

tdtt. MKDKHitcg^^y-x-iJ'^K^U Ml 
<D:ijy~y'~d'<DmS.mAm 3 (Z)* y-x-^OBj^fiS 
J: 7J»o. m4©KSII;JS|ig5 0 it9t>/h$i^ 

^-^{Cfi. M3(0Ei^±}Ci^*y-x-^^|S:^L. 

M 1 (D^y-T~^<DmmmAim 3 <r>i3y-^-^ (om 

mm.X<9hm<. jJ^o, M4<7)Bj«g;55|iS5 0J;9'b:*: 
i^l/^^-^tCfi, m2©tti||±}CS^;!7y-7^->5'?SrS?^ 
Blo:t}y—y^—^<Dmm^t^^3(D:ijy—y~-}' 
(DmmmX'O tm<. M4©eqSSI;i5B&5 0J;|? 

fc/h^l^^^tctt. M3(^tti^±fCB«*y-x-^^ 
K^1-^wt.!:Lyc:©T\ M 1 y-x-iJ' i: @^;t7 
y-x-^i:S:^^ii:«|(4. M^fe^A^b^^ct /j^^S^ 
^r>zttti:<0. i&Bj^(Oi^feoMl«*y-y-^^ 
m 2 y -y - fc^j^i- S ^tc^-f 5 

[0 04 1] Sfc. W*9l 4<^^B^(c;6^/5^?,*y-y 
-^'^i^;^feH> l»*«l 2Sfcl4l 3(Z)^|^lc4oV^ 
Miro*y-y-^?©jgSfitSr^Mi<^*y-T- 

y-y-^(D;^JS{iT-^SLfc?^«<itit^»fflU ©ttJ 

Sr^aiu (asjc^-r^^yy^^s 2 2 9) . ^m^titz 
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[0 0 4 21 4fc. mi^^\5(D^mKt^t^^^y~f 
buss 0 Srjgt Cfcffi^BS 5 0 T-^g Lfcffi?^M^^ic<!r 

[00 4 3] mMmi 6<D^mKf}^A^^:by-v' 

t>iS<. ;i»o. ^4O§qS|im5 0 it) 

tC, a;^^icd5 0T'fctttf. ^4(D;{7 7-x-^(7){4g 
^Bm:^y-y--^<7)iu.mt Kl|.^«iSc/i5 0T'^itt 

•Cfctitf. m4(D:iJ^~y'—^(D^m^Bm:^v-T- 
<D\m±<n&:Wii:Sm:i}y~-7'—f<o^mtU ^i© 

^y-r'-^ff) mmmi^ m3<D:ijy~7'-^(Dmm^x 
g?ra:^*7-x-^©^gi:u ^m^^m^ox'ta 

^mtiy-T-'^<D{iLm.tir^ztt\.tz<DX\ S;^^ 

m^%'^xun:hy-y-f^mwi&.m\^um.u ^ 

^# 5 C <t ^j: < < ^y-y-9 ^W^-f^ Zti)^ 

[0 0 4 41 Sfc, IS*3Sl 7©|g?q(C*»7!)»5*7-X 

ii*Jiio~i 6<D|g0jic*Di,^T. m 
inijy-T-'^ tnw^^y-y-i' t^^^m4(Dm. 
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<Diiy~'f~^K'-i5\^W> 2 (Dijy—'f—^ iSrfflj^A^offl 
[0 0 4 51 mim.\^(r>W^\z.-h^1i^^l3y-'f 

-9^W5'-m~. lf*Jll 0~1 6©|SBJ{C*J^^T. ^ 
1 ©* i: S^;<7 ^-x-iJ' i Sr^^^4 ©itt 

x-^t. ^4(Diti||i:gilEm2©fe^<DS^II5©^ji*C 
\z.im.-t^^l (OUy-y-^ fki^t> (01 1 {c^-f 
>^xy7°S 2 3 5~S 2 3 6) . WM^<Dioy—^—^ 
10 i B^*7-x-i5't©PBl©Sg^<i:. m7©;(;7-x- 
l|2©*7-r-^(7){iH$:^ttl-r5 (01 
-f ;^7"5/7'S 2 3 7~S 2 3 8) i i: i: LfcCi-C\ 112 
©feJi^tc fe ^ 7 -X - iJ' ±T 2 ©fe^Wft^S 

[004 6] t fc. IS*!! 1 9 <r:>m^\^ii^-h^mzm0m- 
fi. micO;«'7-r-i5'il^#,tB:ft*T\ m2©fe*grt 
•C* iSl^^/jj m 3 ©* 7 -X - ^ atOf ic^^ 3 © 7 

20 —"f-^ tmm&xm^^oy^4<D::t7y~'f~'^^W^^ 
SJ#$tifc^4©;t;7-x-i5'<tm2©feJg<7)m 

^4 .bm 2 ©feiS©efelc:>(t]Cc;-r5/& 7 

-x-^ t ^&|g^fcB 2 ©ei^J::S^cl±^^4 ©* 7- 
y-^ tW,3 (DUy-'f-^ t ^If^A^tm 3 (DEi^±{C 

-r— :^'^:lS'5^^T, f^l(D:hy~7^—f'i:f^2<D:iiy~ 

y-'^Kmm^'^6:LttLtz(7)x\ mi. m2}5xxj^ 
i^-r?>zti^xt. ^itmi. m2}ixnm3<Dmmi: 

9. :f]):^'^(DWm^mi: CRT xn^ir^m^iz^ m 

5 Kif^ ^ n V e 3. - ^ i o T H^-r -5 r *i -C 1 5 o 
[004 7] 

immommmm] uT\cmtmm^0mLx. za> 

^m\zt^t^^iJy-y-'^^Wi:mm.. f>y-y-^^^ 

[004 8] imm<DMm 1 ) sTft^aic, y^mmm^ 

50 0T'*>5o 
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[004 9] mi K^t i. b (c. 1 
*$4±<Dtll5 r-i5'4i-7°y>'i5'05efei: 

5 * 7 -T - ^ --[fi] ft T ^ o 

[0 0 5 0] ±E^^*SM3©J;9}CCRT 10 

7-f ^it^ 5 ~ 7 <D\-^-fM>KW^-f^ S 

[00 5 1] 01 fei^ 1 tt* 7-^^ prtg^i 

^®#,^-Cfe<?. ;!7 7-x-;?8, 11. 144oJ:a?l 

1 (D^^^tc-^* n?) ^i^lMI^ i: ^. * 7 -X - iJ' T-fc 
•So Sfc. ;*7— x— ^J' 3»1, r©;&7— X— ^8, 1 
1. 1 4*JJ;U5 1 7 irl^fe^a^^ST'T'y >'^'<Dfe:^2lC 
-^*i^S§^)^Jg^Di^^^*7-x— ^T*fc«9. Ijy—f 30 

-x-^T'feSo 
[005 2] STt. ii:^5{±. ;i!;7-x-^4*ij:t5>^ 

y ^'^5'©llfe(^5g^ig^fcL**!^±(^)it:illT♦fc•9. EH 

fc'L*tt_hoe^T'$>0. it^7l4. r-^4i: 
;«7 7-f'-^'3 i:^^^fca:HT•fc^„ Sfc. ;<7 7-x 
-:?9v 12, 1 5 43<ta«l 8fi, il:H5~7±roBf^ 
<^{a:glcE«? $ tifc^m S =^ i: 5 * 7 -r - ^ T-fo 
^ ^ tiy-T — -^ \ 0. 13, 1 6 joiO^l 9(i, ;<7 7 40 
-x-^'S, 11. 1 4*5^0=1 7 S:iIH5~7±0* 
7-x-^9, 12, 1 5*Jj:t/l 8JC(RUtT^«ILfc 
'^^^m <0 * 7 -■ X - T- -5 „ 

[00 5 3] ^LX, CtOUfficOJ^® 1 {C7!(^;!i^?.*7- 
x-iJ'^SIgST'fi. *7-x-^8S:itll5±(D;;t;7 
-x-^9JC[6)ttT|^SIt-C, rO^^-x-^'StCjIsr 
!t^-rim^m<D^y-y-'^ 1 Oi:m^\^. ;t77 
-x-^ 1 l^iti^5±fcE|g$nfc;&7-x-^ 1 2 

jciSjttT^^UT, ::<o*7-x-^ 1 1 (c^f/S-r-s^ 

Ift^W^^-x-^' 1 3^5l#-r-5. *7-x 50 
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1 4lrEa7±(cia^$tifc;i!7 7-x-^ 1 5{C[Si 
H-T^^LT, ^<Dtiy~y'~9 1 4(^^1-5^^^ 
co*7-x-;? 1 6?rSf#L. *fc;<7 7— x— 1 7 
a:a6±JciHI$$tLfc*7-x-i5' 1 8}C[S]lt-C^i^L 
T. r(D;«;7-x-i5' 1 7{cM;&i--5^^m©*7-x 
-iJ' 1 9 ^gJ#^S„ 

[0 0 5 4]ot'{c, z.<r>Wig<DTiem\\z.1i^1i-^^l3y— 

X-^'^^gS<^«fife^CO^^TIftBJ-r?)o I113fi, 

mm 1 i-?5^;4^?>i7 7-x-^5''^misa««^^^-rsi 

-^"3^i^gg2 Ofi, x-i5'S#|f|J2 1 W^ijy- 

X-^*#tl52 2t. x-<5'^^g|5 2 3 i:;!)^P,/.CS„ 
[0 0 5 5] x-^S#a2 1 fi. CRTOfe^t. ^ 
y:/^©fe^i:, ^m*|-*.!:/ce^A;'j;*7-x-i5' (i^A 
T r^l(0*7-x-^j i:V^5) i:Sr§tt#ttfc|^ 

tc. ^^-/y Vi$'©fe^^s?i*7-x-^ife#a5 2 2 

CRTCOfe^. 7°y V^cDfeJ^:^ 
iU^m 1 CD* 7-x-^ ^x-^^^g|5 2 3 \Z]^1lir^ 

^iXfz.tiy~^-^ -h^^ni^ tfl^^XC^tiy-y"- 
i5'T'fe^/!i^5*^cofiJS^*3r:jii\ Hi co*7-x-^ 

[0 0 5 6] S-2p;<7 7-x-^®#Sl5 2 2 fi, x-^?''^ 

t/j;5*7-x-^?Sr®»i-5MagB-^fc>9, 
y~^—^n-^U2 2 ^tii:-aim^iJy~y'~d>%^ 

U2 2 h-h^hfaio 
[005 7] -^m&IO y-f-'^W^U 2 2 a fi, Ei 1 

{c*l-*7— X— ^ 3(0J: pf-T'y >i?©#,^i^-eS'b 

^*<7)iit^*7-x-^ (l^T rH3(7);<7 7-x-^J 

»^glJ2 2btt, mi {C*-r*7-x-i5'4cDj; p(cH 
3©;i!;7-x-:?il^!^Sl?il5^fe«;i&7-x-i? (£A 
T r^4(7)*7-x-^j 5riCS-r-5«iS?i5-e 

[0 0 5 8] x-i?^i^|gl5 2 3{±, S2P*7-X-^?® 
#135 2 2 (c J; •) $ tifcB 4 (7) * 7 -X - ^J' J: 

y v<5'©fe^©||fe^c*f^p-r5;<7 7-x-^S:^^y^m 
i©s:^ mi\c^-tmM5) t. z.(DmA(Dtiy-y' 

-^*j<ttf:/y >i5'(Dfe^(Oefe{C^t£;-r^;t; 7-x- 

^^^^^/c:^2®ell miKTTiirmMQ) t. zcom 

4 o * 7 -X - ^ *5 J: t/H 3 o 7 -X - ^^^fcH 

3(DiiH (I2ii(c*i-a:ii7) <D\,^irfiA^cm&-r^n 

S;<?7-x-^'^cS-:S^,^-C. CRTOfe^rtcD^ l ©;(7 
7-x-^5'«r7'y ^'^'©fe«cl^0^m^<^*7-x-^' 

(UT rH2<D*7-x-^j <!:t^5) fC'^^i-.540;S 
gi5T-fc'9, S^;*7-x-i5'iL^g|5 2 4*iJ:t;f^SI*!ia 
aS2 5*»e,/i.5, 

[0 0 5 9] S:^;!7 7-X-;?^^g|5 2 4li, B 1 (^S 



(11) 
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[0 0 6 0] 0JSII^^g|52 4 a (i. ^1(7)*7-X- 
Sl52 4 bf±, W,\<n>Uy-'f~-9<r>WM\%t. CRT(7) 

[00 6 1] ^UT. i)>-f)>6m4(Dfimmd7!)immMn 
d) /m&mw^mc 

s^#ic= (^4©?^-^^d-^«ams^^c) /m 

X ^.±^<f£^±m^iz\x fi^«ic= 1 20 
[0 0 6 2] /iib\ _h^{r*Lfc^sa«S^ic c {1. 

m 1 2 ic^m-r 

[0 0 6 3] :i(D^Sa^JS^^cft, 1~1004T* 

WfBSrir^). ®10:j!7 7-7-^';ii^?5ll2(D;*7— r- 
^iizfiomK. ^m^mnLx^m^i6zfn^tc\,^m 
^-g-tcfi5o*?iioffl^s:^u m&iixxfmmt:mm 

[0 0 6 41 0il<bLT. mmmUmt^mi^T 0. 5 0*J 

J:t;f3 oc^#ffi^fflt>T±^*^e)S^SJt*i±tJ««^^i: 
^tf»t. ^10*7-x-^{c*f-r^S^;«;7-x- 40 
tJ' ^*ai tfc^©^ 2 7-7-^5^ wav^&^-r c: 
ia2{4. ^Sa^-S^iciS 7 0 , 5 0*5±tJf 
3 0X'h^m^<Dm2 0):i}y—y'—S'<Dim^''^Bmi-^ 

i:7^i-^ttu t-tcL h'wimm^^\'^^^tt■r 
[0 0 6 5J m^Piz^ir A Hiy'-i :^y^^<D&i$.^^ 
l(D*7-7-^, A4l4^3<^*7-7-:J'x A5tt 50 
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^4<^;<;7-7-^^^ti€n*LTi/>5„ Sfc. M'P 

1 <D* 7-x-i5' A 3 {C*r-t-5 @«*7-7-^ 

Tfe"?, A9fl. ^1 ©;*7-7— ^^@^;*7— 7— 

So 

[006 6] r (D^-^lCfi. m^MUm-^Wc cii7 Ot 
:kt^mtt£oX\^^^tz^. g^*7-7-i5'fim3<D 
jt^A 1 4±{Cjgtii$n. 2 0:^7 7-7-^ 

A9f4. JE^BiI©Bl<^;*7-7— ^A3 iitgjLT^ 

[0 0 6 7] ^/c. m^i'^-TATit. mmmu^^m 

0^)^3 0 T'fc-5^-Q-{c*Jlt5B 1 (D;^ 7— 7 — ^ A 3 
*f-rSB^;t7 7-7-^T'fc«9. AlOfi. mi©;«;7 

-7-^^B^*7-7-<5'(C[^(trj±^L-t5»mbfc 

^2©;i&7-7-^-C-fe5„ r(D«^(cf4. ^Sa^SS 
^fcc;653 0 i:/^$/^ffii:/£oTV^^fcfe. i^;<77- 

7-t?«:ili<^ii:illAi 2±-e. *^o, :/v>^(Dm^ 

iJ'AlOd. J±ilimf(©||l(D*7-7-i5'tJtgsL-rBJ 

5. mm^mm.\^t:^m^f£^x\^^^o 

[0 0 6 8] ^^c. |214'(-*-rA8{±. ^^amS^^ 
c ^5 5 0 T*fc'5^-g'{C4olt?)|g 1 CD;<7 7-7-^ A 3 tc 
>tt-r^i^*7-r-^T'fei9, Al 1(4, |gl©*7 
-7-^ Bi^*7-x-i5'tC[BlftTJE*igUT^m 
m2 0;{;7-7-^'T-fe6o ^(D^^tcfi. ^^aaS 
SiCc;0\ 7 Oi: 3 0(D^PBlO{ffi:/^oTV^^fc«). g 
^;*7-7-i5'tt||lcOit^Al 2±-e, ftfe<^BS*7 
-7-^'A6*5it/A7<Dff^1}C^m$ixT(.^5o i<0 
fcis^). ^2©;^7-7-^Al 1(4. }±mm<^mi<^:^ 

y-v"—^ tit®.hxmmiM.hmmmunmmicmt 

[00 6 9] z<DXolz. ^Uiiy—'f—9iy^%3(Dm. 
i^±}c*m$tvttf4. i^^S^a^bfc'^^/i^iJ^fj: 
iS6fcB:^*7-7-^'i5^ l4yS:f4m2<Dail|± 
(c^ai $tvti(4. BJ^^amuyci^i^d^ja^ 
S/'c, ^Sa^S^icc ^5 0 J:9 'b:^#<-rtv«t- S 
J:i9#<<D||l©;*7 7-7-^(c:oiNTi^:*7 

[0 0 7 0] Lfci^oT. 7>f ;^7'U'-('(c^^$ttyciij 

^^'^mi--5tc^bT{4, ^sa«s^icc^;tt<-r 

■rtttf. x-f ^yi/^(c^^i^$tvyc®^(4, mm^m% 

[0 0 7 1 ] fcfcu :L<Dm&MU&^mc ^1000 
J: 9 'ii^^jc:»c# >iffl[{cgi;^ Ltz.m^\c(t. mmcmm 
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[00 7 2] ?fc{C, {ig^mfP 2 4 c fi. E.'0<dM± 
<Dtiy — T - ^ (TJBJ^K;*^^ 3 (7) ;«7 ^ — x - O BJ^gli 

[0 0 7 31 *fc. Hi t"— :?©iqS:iS||3(^ 

[0 0 7 4] $btr. ^l(D:>Jy-y'—^(Dm^i^m3 

- 9 <Dtm. t V. mm^^m^ o T'/ittti^. c oa^ 

[00 7 5] mi X— i5'OMSd^ll3<D 

;«7 7-x-^©I^SJ:9 'bi^<. d^o. :m4(73BJ«J|d 30 
/45^«*ffi«^ic c i 9 t>/J^$ a^#^3i^ 0 

T'fctttf. m4(D;&7-x-^5'<D{ig^@«i7 7-x- 
^<Df4B<kb. f^a^^|gC/J5 0T-nc»tntf. w©M;^# 

[0 0 7 6] 'X^*0;a^2 5i±. 'm\<'y^y~y'—^ t 

[0 0 7 7] ±|5«^^*-r^;&7-x-^S'^i^SB2 40 
O^ffiv^^^-kfcj:!?, Bi, m2SfcJi||3©Si^± 

[0 0 7 8] o^fc, la 3 iC/T^-fS^* 7-7^-^5^©^ 
gP2 4;65fflt^.5Ho®a:i®i:Sl <^;«'7-x-^ i:©^ 

*t:ii«fcov^-cA*t:e«){ciftBj-r5o 04 f4, 03{o^-r 

g 7 -r - iJ' ^^95 2 4 I ^ 5 = i H 1 

WTT-ttlD llw^-rt.<Oi:P5^fiOfc<^ttl^ 
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[0 0 7 9] g|4}CiQV^-C. tsy—'f—^Z 8.4 1. 
4 4*iJ;0^4 7}i, CRTOfe^l (D^lC-^StbSlll 
(Dljy-y'—^-ah'O. ;t7 7-x-^3 9tt. jt^Si 
(^@^;t7 7-x-^T'fo"9. ;(7^-r-^4 8fi. MM 
6±roB^;<7 7-T-^-C'fc<9. ;^7-7^'-^4 2*Jj; 
t/4 5}i. a:«|7±(DS^*9— T'-^-t'feSo 

[0 0 8 0] ^-LT. r<D;<;7-f'-t?^^i^a2 OT- 
(i; CRTcDfei^l {c^4tt6Bl — iJ'® 5 

m3(0:^7y-x-^'J;i9 ^{a?^^^^;??^-^-^}^ 
oi/ >T tt. ±ieE^ 5 S fc t± 7 ±© i 7 — tc 
iSlftTlglJlL. Sfc:r<73H3(^*7-x-i5'J;9 tii^ig 
m^fiy-y~^\Z'^\^X\±. @i^6 4fc{17±(DS^ 

[00 8 1 ] Sr#:6t]}Ctl. mKDUy—y-'^ 3 8*3<t 
0^4 l(7)BJS»i. H3 0*7-x-i5' scoi^SieJ; ?) 

'b/^$^^©T^ r(D;^7^-x— ^J' 3 8*iJ:U«4 1 

:LC-e{i;*7-x— ^ 3 8^il:^5±{ciB^$nfc 

S^*7-7^-^3 9lC|^»tT'^«IL-C. Z.<D-f3y-y' 
8fC*fJ^;l-5m2tD*9— r-^'4 O^fJ^t-r-S 
irir-bt-. *7-x-<5'4 1 S:S:^7±frE^§ti-fcg 
^;!7y-7'-^5'4 2(r|fil{t-Ci^mU-C. ^(D^y-y^- 
9 4 1 IcMfS-raB 2 (0;t7 7-7^-^ 4 3 W\^-f^^ 

[0 0 8 21 ;mtC*fb. mi<7);(7 7— 7^-^5'4 4 43J: 

■a-AKDm^m-i. %3(i:>^y~^-9Z(r>^^'^^'0 
t):*:#V>©T% x-c5'4 4 jQj;t/4 7Sril[^6^ 
/c:f4 7±(7)@^*7-x-^'{-I^ttT^Mi-^o fiii. 
Z.Z.-ri\i.Z.(DiJy~y~9 AA^MMl iL\zW.^^tL 
S^*7-T-i5'4 5tC|B|»tT^^LT. ^(DiJy—y' 
AAKnJtir^^W^<D^y-7'--^ AQ-^m^ir 
Ztth\^. ;(;7-x-^4 7SrE^6±{cifiK:$nfc 
g^;!t7 7— <5'4 8tC[pHtT'^^UT. Z.(Di}y—y 
-9 A 7lc:*tiJ:-r5H2(7)*7— r-^4 9S:SJ#i-5 

[0 0 8 3] o^'tC. mi (D;«7 7— X — iJ'SrifcOil^i 
(n)^%i}y-^-9\z.^nxWkir^-b^\^^^^xm.m-f 
5o lasfi. mi<^;5?7-x-^5'Srif©a)^±<©i«;& 

C R T {c^/^-r S^-^cD^mSriae^l-^C i: .t 

[008 4] 05 {CjiV^T, iJy—y—^ 68. 71. 
7 4iS<tU^7 7H. -f3l^^<D^'^\(Dh-\Z.^t.^^% 
l<D*7-x-^T*&9. ;&7-x-:5' 6 9. 7 2*5J: 

t;57 5tt. ii:)8S5±<oes*7-x-^-efe9. uy- 

x-^7 8{±. ii:^7(75B#;^7-x-i5'-ffc2>» 
[0 0 8 5] ^LT. ^m^^tti^iJy-T-'^-b^iJ 



23 

[0 0 8 61 -ffii^h. mi<r>:iiy-7'—9-hm^(r>i] 

9 {cH 1 (D;^7 Sril^ 5 * fcti 7 ±(D @ y 

[0 0 8 7] Z(Dtctb. W,l<Di]y-^-d>(Dmm$.t 

c it) v^^^cn. im5±<D@«;<;7-T-^5' 
Sr^m@^<!: LT^i^l-^o ^(OaSli. /5^;4^5^[c 

[0 0 8 8] tLtx.\t. WmK^-frnKDUy-T--^ 
68. 1 liiUXn A\-i. W,3(D^y~^'~^ Z HKlh 
tel^^T-fet). *^o, ^y-7'~i> QQ^ 7 1*5j;U57 

fi. ^^^S^^^^c i 9 'b^^t^t/^fc*. rne>»;«7y 20 
-T-iJ'fi. ii:^5±(7)i:l;*/7-x-^ 6 9. 7 2*J 
J;U^7 5{C[R]ttT'^^L. ^2W;^7-X-^ 7 0, 7 
3*Jj;tJ?7 6*#5o 

[0 0 8 9] m(c>!ttr. ^i©*7-T-^;i^ll3 

(D^ y-T"--^ Z X'O hmmxh'O . ;i-o, E 1 (O;^ 
7 -r - © aifi i: m 3 (D ;0 7 -X - 3 © Sffi ^ 
©||j55^^SWS^iCc ctUtj/h^ftntf. Z.<r>tiy- 
^f-^-kWkl k.<n>^W.*y-y'-9-kW8k^%h\.X 

[0 0 9 0] fcirx-tf. Wm\z.fh'fi3y-f~9n 30 
fi. ^3(^*7-7'-^5'3J:t)'b{£0JSTfc9, /i^o, 
7 7©0JS{iti:ll3(D*7-x-^ 3 

^ 1 %\Z'^nxWSk\.. ^2©;*7-x-i5'7 9^# 
[00 9 1] Ml X— ^*5^3 0*7- 

^(Dmm$.tm3<D:by-T-^ 3(Dmmmt<Dm7im 
mmn^mmcX'ot±tnj^n•£. z(D^y-T-^i 40 

[0 0 9 2] 4fc. Ml©*7-x-^*^M3(D;{7 7- 

T-^ 3 tiftPJST'fc?). ii»»o, Ml<0;it;7— 
^ 0?^g{fi M 3 CD* 7 — r — ^ 3 OPJSfi 

[0 0 9 3] otic, E!3{OT^-rS:g*7-r-^»^ 
135 2 4 5 ~ 7 ±<D g#:* 7 -X- 

7-x-^'3l^g62 4i^l[^-fSHo<Oit«S5~7±« 50 
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yifX'mi-t?>m^^^i-:ii:tL^ t.±L'h'm^m 

[0 0 9 4] ia6{C*3l/^T. x-i? 9 8. 101 

*3j;t/10 4tt. CRT©fei^l}C^$n-5Ml(D;^7 7 
^^-r"— ;?1 1 2f4. :m?50*7 

ii^^/iM 5 <D:fyy-7'—'^Xh^o 
[00 9 5] ^:LT. Cttb©Bl <^*7— X-:? 9 
8, 1 0 1*5J;0«1 0 4(D#>!f<O5^Sffli:, CRTc^fe 
J^lT'§'bK^S/iB5 0;<7 7-7^-i? 1 1 2<D!^gflt 

mmit=mi<D:ijy-7'—^(Dmmm/m5<DAy~r 

[0 0 9 6] Sfc. ;4^*^5Ml 9 8. 1 

0 1 Jo<to:i 0 4 i:. 3 .kOBJgMdSr, 

BJ^^d= I *7-x-^3©WSffi-Ml(D;ii;7-x 

[00 9 7] HKD^y-x-^J'ds %3(D-)J 

SaftS^IS c J: •? t t Ji^tc, ^(om^mmii^ 0 
X-hfiii. m.B5±a>:fyy~r~^ 4<Di(Lm^nm:^y 

^-r-iJ' ^ili^ 7 ±T'^Ct$-fr5 r tfcSftfi. 

[0 0 9 8] tct^fi. mi©*7-x-^9 8<^'^gl 
-r^^tCtt. w©*7-x-^'9 8©j^S{g<bM5(D 

;«7 7-x-i5' 1 1 2<Dmm^tA^hm&miti^if)tc'^ 

{C. C(D*7-r-;? 9 8©PJS<^i:B3(D*7-x- 
^3©e^^^it<t*»?>l«SMd^*^^)5o wrT\ w<o* 
7-T-^9 8(±. MS©;^^-^-^' 3 i 19 ti^SBJ^ 
X'h'O. /i^o, ?^S^d;6^^Sa^ig^ifc J;9 ■b;»ct 

i/^©T\ a^#>s (d-c) /cSrgaiL, r©a^# 
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V\ B2<Z)*7-x-^ 1 0 0S:Sj#1-5„ 
[0 0 9 9] 4fc. W,\<D:hy-^-i't^. W,Z<Dtiy 

i U ^(D||;^#fc;d^;>ct < /^tiHVj^^^^,^'@^;<7 7- 
r Sr^ 3 (73;^ 7 -X 3 (7){u:e{ca':5(t -5 „ 
[0 1 0 01 1 0 1 10 

#li-5«-a-{Cfi, r©;{7 7-x-^' 1 0 

fc^tc. ::c7)*7-x-^ 1 0 icDPj;gfiti:^3©;*7 

z.(r>ijy-^—9 1 0 Itt. ||3©*7— 7^— ^ 3 it) 

t>/^$^^(7)T^ a^^^ (^SJtx (c-d) /c) 

^:*7-x-^' 1 0 25r'Sm@^^ LT. ^^^•r-iJ' 20 
1 0 1 <Dm^^ii^f£\'\ l|2(7);«7 7— 10 3^ 

[0 10 1] Sfc, Hi r— f^3tDA9 

-t"—^ 3 XV tMm^X'h'O . yi^o. iq;^^d;ei5^g 
M^aSSi: c J: 19 ib^# ^i^-g-fc, ^©fii^^^ic/i^ 0 T- 

>';5'(Dfe^2(Defe(D{4:@{Cjia<5{t^o 
[0 10 2] 4^C, Hl(D*7-x-^;65, H3©*7 

3 i*) tMm^Xh*) . *»0. KS^d:i5^S 30 

- ^H 3 7 -X - 3 Ofi:e{Cia'^ ft ^ o 
[0 10 3] Hl©*7-x-:? 1 0 4Sr^ 

5(^*7-r-^ 1 1 2<Dmm$.ty)^h^mmit^^}^ 

fc^tc, :iW*7-7-^ 1 0 4«^)?^Sffii:H3(7)*7 

-r-^'3©Bj^fjli:;!).f,HJS^d^*J6So ^^T\ 
r<D;*7-r-<5' 1 0 4 (±. H3<D*7-x-^ 3 J; 9 40 

r>hA^^^^<ox\ mmitx (c-d) /c) 

^*7— 7-^ 1 0 5<0{Sgt/'j;^<, z.(r)fz^^ rcDg 
^*7-7-^ 1 0 5Sr^^i:^i LT. iJy—f—^ 
1 0 4O^t&Srior*l\ H2(D*7-7-^? 10 6^ 

[0104] oftc, H 3 {c,T^1-;(7 



i|#BB 2001-14448 
26 

[0 10 5] I^EliCjol^T. CRT 2 0 1 f±, ;*7— ® 
^?r^*-C^S^*x/^-r;^T'fe"9. :^y>^2 03 
(±. :Ay-mm^miX't^^y—(yi^i^:^yhy]) 
y^tj:}f<DmmTyMy^Xhio ZZXitCRT 
2 0 1 ©fel^i:7'!; ^iJ' 2 0 SWfeJ^HM'^iS'broirl- 
[0 10 6] y<—y-f-JU=ily}-°:^~^ 2 0 2fl. CP 

u. /N-KxV^i^ K7-ry*5j;t;«7P5/t'■- 

x>^>^^ yy-(^fiiif<D-^^ti:mm.m^^m-r^='y 

\f=L~'?Xh'0. ^©^>- K7-V;=^^^f-^Iij*;i^RG 

/^-y-^-zUayf^.-^ 2 0 2{1. EI 3 {C;T^-r#tgtg|fB 
*f^1- 5 ^tQiS ^ ^ff 1" 5 7" n ^ 7 A * C P U * y 

[0 10 7] ^fc, y:^;^3i/t°3.— 2 0 2 

fl. ;&7-®^^ffM-r^#®^©RGBffi^CRTlB 
ibfe-^i: LrCRT2 0 KCj^t). ^CRT2 0 1 tC* 

7-ffi^^^^-t^o $p>{c, y:h>'P3:/t°a. 

— ^ 2 0 2tt. ;<7 7-®#©=g-iiI*«^)Pi^ifi (RGB 
ft) S:CMY{fi{w|g^tTCMYffi©;<7 7-:/y :/^?*J 
Wf-§-Sr^A£L. T'y ^^^2 0 3fc*7-iii^^PnJS!l$ 

[0 10 8] Sfc. :L(Dy<—Vi-JV=i:/\fa. — '^2 0 2 
f±, CRT2 0 l{C^feff-rSRGB^fe^(7)feSrL* a* 

(UAT fLUTj i:i/^5) 2 04i:. L*a*b*^#,?^ 
©fe^CRT2 0 1 {ctfe^-rSRGB^femcofefC^^ 
-f-5fcft(DLUT2 0 5 i:. T'iJ VrJ^ 2 0 3 IC^jc^-f^S 
CMY^feS(7)feSrL* a' b ' ^fe^(DfetC^lj|-r5fc 
i?)(DLUT 2 0 6 i:, l' a* b*^fe^©feS:7°>; 
2 0 3{Ctjc:i?-r^CMY^fe*<DfelC^l^-rSfc«)<DL 
UT2 0 7i:Sr1Eli-r-5o 

[0 1 0 9] :i:^6<]{CH. C1C0LUT2 0 4{i. CRT 
2 0 i{c^ife#-r^RGBfiI^. ^■©RGB{fifc^pf);£:-r^ 
C R T^ibff ^S: C R T 2 0 1 iciilf Lfc^-g-fC^^ ^ 

•9. RGBli^^L* a* b'»C^ill1-S^{C^ffl$n 

•So 

[ 0 1 1 0 ] 47t. L U T 2 0 5 {1. C R T 2 0 1 fC^ 
^tfct^fe (L*a*b'M) ^<^L' a' b* filers* 
-r5/c>6(7)RGB{iti:^*fj£:':3ttfc7-7'/i'T-fc?), fo 
5L" a' b*fifC5tJ$;-^^#,?rCRT 2 0 1 icm^t^ 

mi^i^^^fi^o tan. L a' h'mKMlt^t^^^:C 
RT2 0 HC^^T-t/il^S^JCtt, -eOL'a'b'ffi 
(c>tfft;-r-5RGBffi^:^S,!:i-5o dOfcfe. L 
UT2 0 5fi. feSL' a' b*{6;!l^CRT2 0 l(7)fe^ 

5. 
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[0 111] $hK. LUT2 0 6fi. -fVy^20 3 

[0 1 1 2] $fc. LUT2 0 7fi, 7°y 2 0 3T' 
PnSOLfcV^fe (L'a'b'ffl) -tcOL* a* b* jiSrfP 

fcsL* a' b'{a(c^?fi;c;-r^fesr7'y >-i? 2 0 st-toj 

^7°y 2 0 3T'fnf"JT't^il/^^-g-{^f±. *©L' a' 10 
b'-ilfcm-rSCMYli^^^St-rSo ^(Dfc^h. 

;^^SLUT2 0 7fi, h^h a' h' \$.-h^Z^3 V-^ 2 0 

[0 1131 of{c, ia7{c;T^i-/N°-y-^>'w=i>'erL- 

5o wwT'fiRGBfl^CMYiiic^^-r^*-^ 
^^-fciil-^o lasfi. [g7{OT:1-/N-y-:J-/u=i:/ 
fn.-^ 2 0 2 {C J; 5 * ©^ij|#Ji**-r 7 

zL-^2 0 2f±. liI*L;ilVN-Kx^;:^^'||{C|SlgL 
t^ijy-m'^^'h^^-f'^^nnt^h-^y-'f-'^ (RG . 
B{it) ^®!?atj-r (;^X5/7°S 2 2 1) „ r^T\ 
R G Bififl. C R T 2 0 1 (C-fiSc^ Lytfe^FB^OffiT'fc 
<9. wWRGBlit05ll9l#-5l-'<T©{itd5, igsfc^l" 
CRT2 0 l©feJ^2 4 lS:ff^fiK1-?>„ CMYffi 
Ji. >'>5' 2 0 3 (C-6t#:Lfcfe^FBl«fitX-fo 9 , 
CMYffi<7)®<5#5-f'<T<Ofit*^ m 9 IC^-f 30 
2 0 3©fe«2 4 2 ^nmt^o 
[0 115] -e©^. y-:h/U3 vt'::^— ^ 2 0 2 
Ji. LUT 2 0 4 Srffl^^T^©RGBfiISr*7— X-;? 

tfe-rs (;^r->yS 2 2 2) „ fci:;itf. [asicS^i-m 
1 2 4 9(DL* a' b'fitfl, (L*,, a' 

., b*.) t/i^o 
[0 116] -tLT, y:^>'l'3i^t'3.— ^2 0 2 

fetB^^gfit 0 *J i U^j^SffiC 1 40 
d = arctan ( b i / a i ) 
CI = SQRT ( (a*.) '+ (b*.) ') 
(DW^^il^h^^^ {7.7-y-fS22Z) . fcTt'U " 
SQRT (A) " ttA<oqi:frfeSr*-rt)(75i:1-2>„ 
[0 117] -ecD^, y-^-yUa^'f^. — ^ 2 0 2 

i±. d xm^fi^m&m^±x\ c r t 2 o 

1 wfe^2 4 1 fc-^StiS;i{;7-r-^©tt>T-§'bigjg 
iS^iS5<0*7-x-i5' 2 4 8 (L's, a*5, b%) il: 

C5 = SQRT ( (a*5) '+ (b's) ') 50 
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©g^^^i^fcjRfcS (;^X5/^S 2 2 4) „ mii^mz 
x-^tCOl^T. CRT2 0 1<D#.^2 4 l{C-^4ix5 

4 8t1-5„ ?i4b\ ;*7-7=-^d^feJ^2 4 l{C#Sn 
S>i^??d^^*lJ^1--5^fCf±, ±fBLUT 2 0 5 ^^fflf 

[0 1 1 81 y-t'/l's^t'a:— ^ 2 0 2 

0 3(D^m2 4 2{C-&*n5*7-^-^'«C»4'T'ft'f>B 

^S^iS3(0;«;7-x-c? 2 4 3 a%, b's) 

D4^, 

0 3 = SQRT ( (a%) '+ (h\) ') 
LD4= I L*3-L*, I 

©^^^^•9*465 (;^Xi/^S 2 2 5) „ M.i$^\z 

\i. ^n-k&mexm^^i>m^mm±<D±x<D:t}y~ 

x-^tCOl^^T. :/y>;J'2 0 3CDfe^2 4 2{C-g-4n 

2A3tt^o tiy-y'—'^ti^^i^2 AZK^t. 

iX^t>m^^'n^-fhU\^\-i. ilELUT 2 0 7Sr^ffl 

[0 1191 "tn'ik. y<—:^-)-fV^y\f:^—^ 20 2 
l±. w(7)||3c7>*7-X — 2 4 3 (L\, a*3. 
b*,) ^I^BJgT*il^fe«^4<D;<;7-7='— iS' 2 4 4 

(L 4 , 3 4, b 4 ) 

L 4 = L 3 

a*4 = 0 
b*4 = 0 

[0 12 0] /N*— y-^-yu=i>t°i— 2 0 2 

Ji. 7* y >^ 2 0 3 ©fe^ 2 4 2 0|l#.(ilMJC£;-r 5 * 7 
-x-^ 2 5 2 a'k, b'l.) Sr^tB-TSo 

2 5 2(DL* a* b'iitJi, CMYM©C. 
Mt5J:t/Y;S5^T*:^T'fc^fe<OL* a' b'ffii: U L 
UT2 0 S^rffll^Tltai-rS (^X5'7"S 2 2 7) „ 

[01211 ^(D^, /<— y^/l-n Vt'^. — ^5? 202 
Ji. yy ^^i? 2 0 3(De#,{::?[t^t;-r5;{77-7^-^5' 2 5 
3 (l'.. a*., b*.) ^S:^m-r5„ 

2 5 3<OL* a* b'^Iitt. CMYfKDC. MiSiOTji^ 
^T^/hT'*?afe©L* a* b'{gt LUT2 0 3<Sr 
ffll/^T^aj-r^ (;^X5/7"S 2 2 8) „ 

[0 12 21 ot'ic, ^Sfi^iS^icLD 3Srffll^T. 
UiT©ffS^fc^/j! 5o 'iis. *^tS<DJgliT-tt, LD 

3 = 5 OcDm-&Sr*1-:Li:i:1-S<, ST, ✓■^-y:^/^=I 
:/t';r-i5'2 0 2fi. ^SmCP^Sr. 

CP = C1/C5 
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WT = (LD4-LD3) /LD3 
(On-^^-b^ht.^. LD4<LD3(0«^JCH, 

WT = CPX (LD3-LD4) /LD3 
©gE5^;<)^b*fc5 (;^xs/:/S 2 2 9) „ ^cfcL. W 
T>1. 0 ttii^fz.m^\Z.\i. WT=1. Oir-rSo 

{0 12 3] /N-y-f-/l^3>-t°rL-^ 2 0 2 

f±. 1-TiCgSLfcai9^'^itWT. ^StT?;*^-^-;? 
2 43 (L'3, a%, h\) , ||4©;<;7-t'-^ 2 4 10 
4 (L*4, a'4, h\) . X— ^ 2 5 2 (L*k, 

a\, b'k) *3 j;U!;^;7-x— ^ 2 5 3 (L*., a*., 
b*.) Srffll^T. g^*7-x-^ 2 5 0 (L*., 
a'o, b',) i^*m-r^ (;^X5/7°S 2 3 0) o 

[0 1 2 4] ;i©i^;!&7-x-^2 5 

Lb = L4^ a b=a a ^ b b = b 4 

i*Jt. L', ^L'jffc'?. d^o. LD4^LD3(^^ 

* * * * » ^ 

Lt = Lkxat=ak^bt = bk 20 
<!r U L\^L%X*fe(9. t^^. L D 4 < L D 3 (^^^-^ 

****** 
Lt=L3^ a t=a 3^ b t = b 3 

tL. l', >L*3-efc9. *='0, LD4^LD30#'g- 

L t=Lw^ a t=a »^ b t = b » 

i:U L*j >L*,-Cfc9. /4»o, LD4<LD3©^ 

***** * 

Lt=L3^ a t=a 3^ b t = b 3 

t-f^:, 30 

[0 12 5] -tLT. 
L*o= (l\-l\) XWT + L*b 
a*.= (a't-a'b) XWT+a'b 
b*.= (b*.-b\) XWT+b'b 
<D%-^^\Z.i.-oX. nM^y—'f—^ (L\. a'., b 

[0 12 6] ;i^A^-5»^S;Srffiv^-5r MKD 

;f ^-x-iJ'^^ffiU S^«ic;i5 0 j;t)t);>ct^t4^ 
f^ . -ttifctS crm 1 (DMB^oy^m 2 4 2 oSfe(c:>i* 

[0 12 7] S/t, ^1 ©*7-x-^/55^3(0;{;7- 
x-^' i 9 t>{£l^ST\ ^4 ©iqSM*il^S»«S;tic 
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[0 12 8] ^l(Dyt3y-r'~'^Aim3(DAy 

ic c i 19 'i^-a-fc, S^#fc;65 0 -c-fc^xff. B4 

±(7)fe^2 4 2©efelcm-r5*7-x-^(C5ffcJl^ 

[0 12 9] ^1 (7);(7 7-7'~— ^5'^5^3(7);i!;7 — 

^m^o x^ h±^nfh\t. ^ti{'^t;cT®3<^a:a± 

[0 1 3 0] ^<D^, /^-y•^/^3^^t°3.— ^ 202 

Yi, mi(DiJy—'f—'?t^M^y~f~^t^W,4(D 
mMX^Xj^ mW,4(DmMh<Dm2(Dtiy-y'-'^ (L 
*L. a\, b\) Sr. LUT 2 0 7 t 
L*2 = (L*.-L*i) X t +L*i 
32= (ao — ai)Xt + ai 
b*2 = (b'.-b*i) X t +b*, 

©i[^S;i^ffl^/^T®!t-r5 (;^xy:;^s 2 3 1) „ ^ 

fcL. rro t {±0. 0~1. O(DWMXh'0. Z.(DW>2 

(D^y-^-9 (L%, a*2. h\) i)\ m4(Dmmt 

■:f])y^2 0 3 COfe^ 2 4 2 ©ft^$|5(7?^,^, .k S J; 5 

5„ fci:xtf|g9}C*-rill«;&7-7-^24 9$:|^ 
^-r-Si. l^ia{C;^-tB2(7)*7-x-^' 2 5 l;65t#e> 

[0 1 3 1 1 -t©^. y-^-yn:i:/t°3. — ^ 2 0 2 

fi, ^2(7)*7— r — ^©L' a* b*{jl (L'2, a*2, 
b'2) ^LUT 2 0 ZSrffll/^TCMYliStC^^^-t^ (y< 
xyT'S 2 3 2), 

[0 13 2] ±igtTtfc±5(c. ^mmmmix 

^2rtT'ft'b«l^S':e^3©*7-x-^3i:. ^(D^ 
3<r>i3y.—7'—9 3 tmm8tX'mB^<Df^4<0:hy—T 
-■^f 4ti:m^l^. mnLtzm4<D:Uy-y'->^ 4t6X 
OfT'y y^(D^m2<Dm^\^Mlti-i>:>Jy~T-'?^f^ 
/^■tcf^l<D[tm5 ^4(D;*7-7-i5'4t5±0f7"y 

2(OlS^6i. M4<Z);(;7-7-^5'4*J<tt/^3©*7 

-y"-^ 3^f^/utcm3(DmB7m^irnMzmtEt?) 

SS*7-7-^9, 12. 1 5*iJ;U5l 8icS-^l^ 
-C, ^l©*7-x-^8. 11, 14*3j;Ofl7^^ 

2(7)*7-r-^fC^^-r-5± 5ffifiKLfc<OT\ ^=3r^ 

(ofiimm^cRTT'f^m-r'S^ic. iqg(^±#^# 

5 i: /jj < ^^a< * 7-7-^ ^^^1-5 c ;6S-et 
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1 0 1 3 3 1 mmmm 2) tzbx\ }immm<Dm 

[0 13 4] iZ.X\ 2 T'tt. CRTcDfe 

(01 3 5] 01 oil. ^mMmm2\C:fy>i^^:/jy-- 
X - ^^gg toft^fe IftBJ-r 5 J6 WiftPJ 0 T' ^ „ 
p]0 (a) tC^-Ti?}-, ±ielll£©ff^^ 1 T'tt. CR 

T<7)fe«itcMfei-5^i 0*7-^-^5' 1 2 s^^y 

y^(Dfe^2©*7-r-^{C^^1-5^}C, romi 20 

1 2 3 i: nmtiy~f-'-^ I 2 A t^B 
A(DWMX''i^n. ^(D'mAo:>WMt^-f^)y^<D^^2<D 
Mc9mt^t>iM.\c^W-t^i3y-7'—^ 1 2 5 Sr^2 

[0 13 6] :L(Dtci^^ ±mM^mmncxnii. m 

1 <D:fjy-T~^ 12 3 tl|2(7)*7-7'-^ 1 2 5 i 

f-^ 1 2 5tC^i^$ixTt* 5o r©^l(D;(7 7— X 
-^^ 1 2 3 t^2«;*7-X-i5' 12 5 i:(DrBl{Cii:e-r 

JiSWT-fcS^i^b. rtib$:1-'<T||2(D;(;7— r— 

iO^SlCJt^CT. ^2(7)*7-x-^©{5;ra^^M-r 

[0 13 7] ^wT\ 2 T-ll. |5]0 (b) 

}c*-rmio*y-x-^' 1 3 3^'^^i-5^'g-(c, a 

g;</7-x-i5' 1 3 4/!i>P>;!;7-r'-^ 1 3 5*T'<Dgg 
KKi:i^*7-x-^l 3 4 3!i>e)*7-x-^ 1 3 
6 *T'©gEPi 1 , (DSgUM: (le : It) {C^SCT. ^2 
«7);i7 7-x-^ 1 3 7(^tegS:l*::t-r'5::i:i: LTl^ 40 

[0 1 3 81 B:^*7-7'-i5' 1 3 4*»t> 

^ l«*7-x-^ 1 3 34T-<^SH^Sr 1 . i L, 
f>y—T-^ 1 3 4;/5^e)M2 0;*7— r-;? 1 3 7*-^ 

(I, /I.) = (U/I,) 

©^#.S:^ii^-rj:9tc|g2©;!;7-T-i5' i 3 7Sr# 

[0 1 3 91 o#*tC, *^tg<DJ^^2tC*^;4^S*7-x 
-^©^gl^nSICOV^Tlttl^-f 5. 01 Ifi. 50 
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^-hx-fc!?. 01 2n. li^-h^^^^^m^mmm-t 
^(75#xg,^lwn:Ig^cf4p]-<D^?^^#L-cv^s„ 0 

1 2}C*-rJ; ^{c, 4-f§?)]{C0^L/i^VN— Kx^-;^ 

x-^ (RGBfil) ^Bf"5mbyc:/j:e)« (:^xs/7°S 2 

2 1) . LUT 2 0 4^ffll^-CC©RGBfflSr*7-r 

{c'^i^t Ux->':^S 2 2 2) , ^io;t;7-T-^' 2 
■5 (;^X5/ys 2 2 3) o 

[0 14 01 ^(0%^ feti^SMe T'^$n^^feffiffi 

_hT\ CRT 2 0 1 ©fe^2 4 1 (C-^^^^•5;<7 7-x— 
^5'©'^'T♦^t)i^S^S^J^^5(0;{;y-x-^ 2 4 8?^^tH 

(7^x5/^3 2 2 4) . fefa^^^siee if^^ns^fe 

taB±T\ :/!) 2 0 3(Z)fe^2 4 2{C^4n5;^x 
-x-^C0(f-Cft'bift^S/i||3©*7-x-^ 2 4 3 

sr^a-rst ^w^Mc3 t^4ropjsiiL 

D4S-3}<fe-5 (>^X5/yS 2 2 5) „ 
[0 1 4 1 1 ^<D%Z<Dtiy—'f--^ 2 4 3 t 

mmmxMm^(OfH 4 y-r—f^ 244 Sr^W Lfc 

(y^XS/T^S 2 2 6) , 7'y ^/iJ' 2 0 3 (Dfe^ 2 4 

2«mfe(c*r;c;^6*x-x-^'2 5 2>^*aiL (^x 

^7^8 2 2 7) . T'y 2 0 3©efe}c:>Ft/^;i-S;<7x 
-7='-^' 2 5 3 (;^xy7°S 2 2 8) „ 

[0 14 21 ^LT. mmi^itcpisxxfm^mmwT 

^^l^tcm^ (^X5/yS 2 2 9) , -TT'tC^Stfcfi 
^W:^^T. ^3(D;*77-X-^ 2 4 3. ^40*7- 
x-^'2 4 4. ;&7-x-^2 5 2*5iOf*x-x— 
2 5 3?:fflV^-r. S#*7-x-i5' (L'., a*o, 
b*.) 2 5 0S:^m-r'5 Uxs/7'S2 3 0) „ 
[0 14 31 f^l<Diiy~y—!'tm3<DAy 
-X - i 4 CO jtiHT-^IJt, 4 ©jtlSirom 6 
<D-)jy~-y~9 (L*6, a'e, b*.) Sr. LUT205 

L*6 = (L*.-L*i) X t + L*i 

a»= (ao — ai)xt + ai 
b*6 = (b'.-b'i) X t + b*i 
<D%-^^}l-km\i^X%-^-t^ (^X5/^S 2 3 5)o 

C(0^6«D*7— X— ^ (l's, a*6, b'») 
m4(DitatCRT20 l(Dfe^24 1 Oft ^$15 ©55^, 
T'fe I? . 0 1 2 fCTjif x-x-^ 2 5 4 (cMfc^i-^o 

[0 14 41 -ecO^, ^4<Dil||±«0^7<7)*X— X — 
(L*7. a*7. b*,) LUT 2 0 7*J J;t/±|S^ 
^^^fflt^T|6]^fC®^1-5 (^xy7'S 2 3 6) „ fi. 
ib\ ^(7)||7(7);*x-x-^ (l't. a',, b'r) (4. 
B40ii^.»:7°y V9 2 0 3(Ofe^2 4 2(Dft^$Ii(D^ 
9,012 {c^^-r* y-y'-^ 2 5 5 fcStJcSI" 
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[0 14 5] ^(D^. Sm^y~T-^t)^h±Um6i6 
it;?^ 7 ro* y-x-;? *T-«Kit 1 5 43 it/ 1 7 
^ (;^X5'7°S 2 3 7) „ r.^(D:^y~T~^ 

(l'., a*., b*.) i: (L'b, a\, b*b) t(D^m 
1 tt, 

I =SQRT { (L\-L*.) '+ (a\-a*.) '+ (b*b 

-b\) 

[0 1 4 6] ^(D^, ^(Dit^^i: UfciUtlT^rffll^^ 10 

8) . t£ts. m2©Ei8l(c-^x-5^ictf4. 

t = le/l7 

L'l = (l\-L*i) X t +L*i 

a L = (a o — a i) Xt + a i 

b*L = (b'. — b*i) X t +b*i 

(L%, a%. b%) Sr*fe5o -t©^. ^2(^);*7- 
f'-^fiOL* a* b'fi (L%, 3*2, b*2) SrLUT2 20 
0 7§rfflV^-CCMYffl{C^J^-r5 Uxy7°S 2 3 

9) „ 

[0 14 7] ±i!!L-Ctyti5{-^ *^lfe©J^^2T- 

4 ©il^i tCRT tC'diH-r 6 

<758BiiJt»cf£:CT. m2(D*7-7'-i^wfi!:fi^©tU-r 30 

[0148] ±mmmmm i *j j:u«2 t-h. c 

[0 14 9] 

[mm<D^^] si±.mMLtcXo{c^ m^mi. lo^ 40 

#gT% ^2<©feiScl^T'*<>iS^S*^3©*7— r- 

©*7-r-^?r©IIL, $tv/c^ 4 69:^7 -X- 
^tm2 <D^^(om^\cnf^-i-^tiy-y'—^ t if^/u 

fmi(Dm.m±. ^^4©*7-x-^i:^2ofe^o 

fc »4|g^ 4 * 7 -r - <!: B 3 <D * 7 — X - t <^ ^ 
^fcg3(7)jIi^±^c^^;t;7-T-^^K^L. 
\.1t^m*y-y'-^\zm-i\>^x^ lll©*7-x-^ 50 
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■k^2(Dtiy~^—^\m^-r^^om^\.f^<DX\ m 

1. ^2ioctt/B3©iti^{4i£i.-fm2©fei®rtlC^^tl 

5i^;65^tE$tt. !i^irmi<o*y~'f—}'^M2<Dyt} 

[0 15 0] S^h. li*3l2Sfc{4l 1 (DmmicXti 
tf. mi®*7-x-i5';65^3©;i&7-x-^'J; 9 1><g; 

y—'f—'^\z^^^^XM\<Diiv—T—d>^'B2<Diiy 
-x-^t'^^b. f^^lO;<;7-r-^;65^3(D;i(7 7 

(DWMhff) g ^;(7 7 -X - icS-^v ^-C^ 1 7 -x" 

- ^ 2 X -X - ^J' 'Sm-r S J: 9 «^ L fc(;) 
T% ^1 (O;«7 7-x-i5'©0JSjitAi:. mZ(D^y—'f 

~^<Dmmmt^ Bmtiy~7'~'?<Dm&.'M.ctt^^ 

[0 15 1] Sfc. |f*Jl3*fcf4l 2(O^BJ(Cj;tl, 
f4\ HKO^x-X — c?C0BJ-KietB3(D*x-x — 
©l^«{ti:©M*5/i:-rm4(7)?gSilSr^mU ^1©* 
X -X - ^ *i <t iJ'm 3 (Z) X -X - ^ B^^Oi^iSJi J; 
I^^4^DB^;SII{cSo-^^T. HK^E^Jb. m2©ji:i^ 
±Sfc(4^ 3 (DUUhK^ntiy-T'-'^ ^Wi-^-t^ J: 
51*^Lfc©T% tee^JS^StferoHio^x-T^— ^Sr 
m 2 CO* x-x-^(c^^-r5^{c:i-f SBJSfil*^:*:^! 
^j:±#^®il^i-6 ^ t A>X^ ^„ 

[0 15 2] 4fc. tS*Jl4$fc{4l 3<7)||PJ{rin 
tf. ||1©*7-X— ^©I^Sffi:i^ll3©*x— 7^-;? 
roBJSffict<9 t>{£<. /4»Os m4(D?q;^||/J5B§5 0<t9 
i/^^tcfi, ® i(Da:i^±tcg^*x-x-c?S: 
^€L. mi«)*x-x-^©|^^{it:6S^3©*x-x 
-:?cDPja[ffiJ:f) t>{6:<. d^o. |g4©BJS^m5 0 
if) 'b/h^V^^-^fCfl, B3(^tti^±tCg^;!7x-x- 
^S-IS^L. ^10*x-x-i5'©PJS{i^5^3(D;^;x 

-x-i5'<^?^sifii!9 fciiK. d^o, m4<Dmmmi!i^i^ 

x-^J'^K^L. ^1 cD*x-x-i5'(OBJSffi;i5^3CD 

Ay-7'-'^<Dmmi$.^*)i>m<. a^o, B4(D0js^ 

*5|lg5 0J;iJt>/h$V^S^tC{4. M3(0j£«|±{Ci:^;{; 

y-7'—^'im-^i-^xom^vti<DX\ m\<Di3y- 

* y -x-^ 2 X -y'—^Kmm-f^m^^-f 

[0 15 3] Sfc. ff*^5Sfcl4l 4(D|gBJ{Cj;tT, 
tf. Sl©;&x-x-^(^^S{eSrBl^l«7)*x-x- 

^ p)fei=i:^ST-m 1 <o^m\>^x'^hnm^fsiW, 5 

X— x-^(o^«ffiT'^^Lyci^;Sm^®ttsL. 

m2©ii[«g4fcttig3<oie«i±(og^*7-x-ij' 
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[0 15 4] Sfc. Ii*li6t/ctil 5(^^0J{Cj;tl 

[0 15 5] s/c. lt*ii7Sfctti ecD^BJlcin 

0 x'fintiit. zom^mmcM^^ir^m i (^ei^ 
(ommmm 50^*) h:k^^£m^K^ m^mm^ 0 -e 

Sirb. mi©;f 7-x-i5^©B^giB;45^3(7);^7-x 

[0 15 61 l|3itJS8Sfcfll 7<o^?^{cj:n 

tf. mi<^;(7 7-x-^i:g^*7-r-^i:S:^^^ 

y'~'^^m2<D:ijy-7'—Sft-ri>X7m^Lfc(DX\ 
§ fc^ 1 7 — f^— ^cifi^^^ 2 7 -r — ^ Srffi 

[0 15 7] ^fc. ii^^9Sfciii sommi^xn 
4©s:i»tBi©fe^©s^i.in©^;gjc(a[g-t--5^6«) so 
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©^,^jcfigi-sm7cD*y-r-^5'i^*fc, mm 6 

SESIitfCfSCT. m2(D^y-y'-^(Ditm^ntii-ri> 
Xom^Ltc(DX\ m2<D^m^Khi>:fJy~7'~'^± 

[Hffiwffim/ilftBJ] 

[01] ^li£c^ff^Sl (c;J^*^5;(7 7-x-i5'^^^S{c 

[113] m^mmiKt^t^:h*y~7'—^m.^mw(r> 
[11141 mz{Z7n\.tLWim:^y—T~~^%'^ut^m^^^ 

[05] H 1 (7)*7— r-^Sr<!:©E^±»iS*7 — 
[0 6] 03lC*tfcg^*7-7-^^^lfl5/»^©^1- 

[07] 03{OT%t^c*7-7-^'^lJl^etr/^-y:>- 

[08] 07tc^Lfc/^-y-^->'W3:/t°3.-^'{cJ:5* 
7-7-^5'<^^#l#JlS:^-r7o-5"-^'- h-e$)5o 
[091 08{OT^L^^lfe^)l^*lSIft0J-rS^::«)O|ji 

PJ0T-*>S„ 

[010] ^mmmm2\ci>A>^Ay-r—^m^m 

[011] x^^iS©ff^<i2{c;i^;!i^S;!7 7-7-t{'<^|^m 

[012101 nz7^vtz^^^m^ms:m.mtitzify 
(ommmxh^o 

[013] L* a* b*^FB^±-eCRT(Dfe^fC^*n5 
*7-x-^^>^y >-^cofe^(c-^*n5;&7-7-i5' 

[014] t^^g^^ff3tcJ;5*7-x-^©^#lSfc|;*J 

[^^©lae^i 

1 CRT©feJ^ 

2 7'y:/i5'Ofe^ 

3 ^3(^*7-7—^ 

4 ^4©;(77— 7 — :^ 

5 ^1 
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6 %2(DWM * 2 5 

7 W>^<DWM 20 1 
2 0 *7-T-^^iftigff 202 
2 1 T-^§:#gP 2 0 3 
2 2 S¥;*7-x-^SJ#a5 2 0 4 
2 2a *b*) 

2 2b m^^iiy-T'—^n^u 205 

2 3 f-^^^U B) 

2 4 g^^^-x-^J'SE^gS 2 06 
24a m&mM-^U 10 'b*) 

2 4b fi^#|!cS;t§B 20 7 
24c fitS^^lflS * Y) 
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CRT 

)\^y9Tv^7-~-:f)V (RGB^L'a 
;Wy^'Ty:/x— (L*a*b*-^RG 

f^vifT y-fy—'^A' (CMY-^L* a 

;Vyi7Ty':fT~Zf;V (L* a* b'->CM 
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